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CLINICAL AND EXPERIMENTAL 


ON COLLOIDAL CHANGES PRODUCED BY SEVERAL ANTIPYRETICS 
AND ANALGESICS AND THEIR ALLEGED CONNECTION WITH 
THE EXCITABILITY OF NERVOUS CENTERS* 


Orto Firtu, M.D., Aanp RupouF ScHoii, M.D., VIENNA 


I. LEADING IDEAS AND PROBLEMS 


N A RECENTLY published paper’ we were able to show, that several sub- 

stances exhibiting an antipyretic or analgesic power, like phenyleinchoninic 
acid, salicylic acid, quinine, antipyrine, phenocoll, and melubrin, increase con- 
siderably the spontaneous coagulation of tissue proteins contained in extracts 
of muscle, liver, and brain. It seems very probable, that some colloidal 
changes (especially the degree of hydration) of the proteins, which are build- 
ing up certain nervous centers, may be concerned in the physiologic and phar- 
macologic action of those substances. 

These investigations have recently increased in interest, owing to the 
papers of W. D. Bancroft,? and his associates, bearing on the reversible coagu- 
lation of living tissues. These researches deal especially with the relation of 
the degree of swelling of brain proteins to narcosis and the efficiency of anal- 
gesics. Sodium rhodanate, which is placed at the head of the lyotropie Hof- 
meister series of anions and which excels by its efficiency in peptizing pro- 
teins, is claimed to act as an antagonist toward morphine. On the contrary 
sodium tartrate, which stands near the opposite end of the Hofmeister series, 
is supposed to be a synergist of morphia. The author claims (based as well 
upon experiments on animals as upon observations on human beings) that in 
addiction to morphia as well as to certain other poisons (ether, alcohol, 
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cocaine, chloral) the colloids of the brain are in a state of increased aggrega- 
tion (agglutination) and that they can be reduced to a normal state by agents, 
which, like sodium rhodanate, are able to produce a state of increased dis- 
persity or hydration. Further, the author makes responsible for certain kinds 
of mental disturbances (such as maniac depressive insanity), an overcoagula- 
tion of the brain colloids; on the contrary he makes responsible for certain 


other types of insanity (such as stuporous catatonia) an overpeptization of 
brain colloids. 

It seems quite evident that, in view of the huge complexity of nervous 
and psychic phenomena, simple explanations do not suffice. On the other 
hand it is also obvious, that the degree of swelling of the colloids of certain 
nervous centers must be of importance for all kinds of phenomena (irritation 
and stimulation) in these centers. The attempt to influence the same centers 
by means of drugs, therefore, seems sufficiently justified and not without good 
prospects. We dare say that we are standing here at the entrance to a new 
field of work, which seems rather promising and tempting.* 

With the view of preparing a solid foundation for future work, we first 
tried to ascertain for a number of antipyretics and analgesics, whether they 
act on colloidal systems as coagulating agents (decreasing dispersion) or as 
peptizing agents (increasing dispersion). It goes without saying, that only 
water-soluble substances can be used in this kind of investigation. As col- 
loids suitable for our purposes, we chose: proteins of the brain and muscle, 
gelatin, fibrinogen, lecithin and cephalin. Besides we extended our research 
work to India ink, as a type of a simple suspension; and to Congo red, as a 
type of a high molecular pigment forming a watery pseudosolution. 


Among the substances causing a change in the degree of aggregation 
(hydration) phenyleinchoninie acid (cinchophen) and salicylic acid required 
a particular interest, inasmuch as the anions of these substances stand beyond 
the head of the Hofmeister anionic series and as they, provided that the re- 
action is neutral or alkaline, exhibit a strong peptizing power with regard to 
proteins. The fact that salicylates are even superior to rhodanates in their 
faculty of increasing the swelling of fibrin and gelatin and that they there- 
fore stand beyond the end of the Hofmeister series, was first discovered in this 
laboratory by Robert Willheim.* 


A further part of our investigations referred to the synergism and an- 
tagonism of antipyretics and analgesics, taking the fall of temperature caused 
in guinea pigs as an index. The leading idea was this: let us assume that two 
substances are synergists with regard to colloidal systems, influencing the 
state of swelling and aggregation in the same way and in the same direction. 
Let us further assume that the state of colloids within certain nervous centers 
controlling the body temperature of guinea pigs, is partly responsible for the 
irritability of these centers. Then it will be perfectly logical to expect, that 
a physiologic synergism might correspond to the colloidal synergism of auti- 
guida tg Pg FF med yey EE Bee eve, De Soe vette of te. Sieganiee Atri ; & 
sity with Euphylline, an agent powerfully influencing the hydration of the proteins of living 


tissues. In twelve morphine addicts the sudden withdrawal of morphia produced only in- 
significant phenomena of abstinence. 
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vreties; as well a physiologic antagonism might be expected to correspond to 
Pp’ i ~ 4 


a colloidal antagonism. If Professor Bancroft’s ideas are correct, one might 
expect such an harmony between colloidal and physiologic phenomena. If our 
observations fail to confirm such a simple, clear and undoubted coincidence 
and harmony (and they do fail,!indeed!) we shall be compelled to conclude, 
that these matters are far more complicated than Professor Bancroft claims 
them to be; and cannot possibly be forced into a simple pattern of colloidal 
chemistry. Nevertheless, we do not deny in the least the importance of col- 
loidal phenomena in the irritability and stimulation of nervous centers. 


Il. THE INFLUENCE OF ANTIPYRETIC AND ANALGESIC AGENTS ON 
COLLOIDAL SYSTEMS 


We first had to select a series of water soluble antipyretics and analgesics, 
which might be looked upon as representatives of the most important types 
of this kind of drug. We chose the following substances: (a) cinclophen 
sodium (the sodium salt of phenylquinolincarbonic acid) ; (b) sodium salicy- 
late; (¢) quinine hydrochloride; (d) phenocoll (so-called soluble phenacetine) ; 
hydrochloride of amino-aceto-phenetidine, as a representative of the phen- 
acetine series; (e) melubrin (so-called soluble pyramidon; sodium salt of 
phenyl-dimethyl-pyrazolon-amidomethansulphonic acid, as a representative of 
the pyramidon series) ; (f) morphia; (g) novocaine; (h) cocaine; (i) chloral- 
hydrate; (k) amylenhydrate (tertiary amyl-alcohol) ; (1) paraldehyde; (m) 
urethane. 

The colloids, on which the coagulating or peptizing power of these agents 
was to be tested, were prepared in the following manner: 


a. Brain-proteins.—One-fourth kilogram of fresh calf’s brain was finely minced, mixed 
with 4% liter of physiologic saline, shaken for two hours in the shaking apparatus, strained 
through muslin. The resulting emulsion was saturated with powdered ammonium sulphate. 
The precipitate, consisting of a mixture of lecithides and proteins, was collected on a filter 
paper, taken from the filter, ground up with water and filtered. Thus an opalescent solution 
of water soluble proteins was obtained. 

b. Muscle Proteins.—They were prepared in a very simple manner, by allowing minced 
lean beef to stand with double the volume of physiologic saline for one day. The resulting 
filtered, opalescent fluid contained abundant quantities of those muscle proteins, which are 
soluble in dilute saline solutions (myosin and myogen). 

ce. Fibrinogen.—Nine hundred cubic centimeters of bovine serum were allowed to run 
directly from the artery into a vessel, containing 100 c.c. of 2 per cent potassium oxalate 
solution in order to prevent clotting. The blood corpuscles were separated by the centrifuge. 
From the separated plastua fibrinogen was precipitated by the addition of an equal bulk of 
saturated sodium chloride solution; the precipitate was collected on a dry folded filter paper, 
then readily and completely redissolved in a 5 per cent sodium chloride solution. The result- 
ing clear fibrinogen solution proved to be stabile for weeks, when kept in a frigidaire. 

d. Lecithin and Cephalin.—Stabile emulsions of lecithin ex ovo (Merck) were prepared 
by dissolving 2 gm. of sodium oleate in 100 ¢.c. of water and adding a hot solution of 4 gm. 
of lecithin in 20 ¢.c. of aleohol. Thus a stabile 4 per cent emulsion was obtained which was 
alkaline toward litmus and could be diluted at discretion. Very stabile emulsions were also 
obtained by the procedure of O. Porges and E. Neubauer5: 1.4 gm. of lecithin ex ovo were 
dissolved in 100 ¢.c. of ether and the solution added to 100 e.c. of water; the mixture was 
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shaken for a while, then freed from ether by electrical heating and from separated lumps 
by filtering through glass wool. Thus emulsions were obtained, which were stabile for several 
days and fit for dilution. 

For preparing lecithin and cephalin emulsions from brain, 4 kg. of calf’s brain was 
ground up with 50 gm. of quartz sand, dried under a pressure of 40 to 60 mm. and at 40°, 
then permanently shaken with 250 ¢.c. of benzol, containing 5 per cent aleohol.6 The separated 
benzol was distilled off in vacuum; there remained a waxy residue, which was suspended in 
ether and precipitated by alcohol. The precipitate when shaken with water yielded an emul- 
sion of the cephalin fraction, the alcoholic ether containing filtrate, when poured into water, 
yielded an emulsion of the lecithin fraction of the brain. 


e. Gelatin.—The increased or decreased intake of water into a gelatin jelly was studied 
by means of the method of Tomita.7 

f. India Ink.—A ten times diluted preparation of India ink (‘‘Pelikan’’) was used 
as the paradigma of a true suspension, the separation of which was observed under the 


influence of added drugs. 

g. Congo Red.—A 0.01 per cent watery solution of Congo red was used as a type of 
pseudosolution of a high molecular organic substance; which by the addition of phosphate 
buffer solutions could easily be standardized to a certain Py. For instance, % c¢.c. of Congo 
solution + %4 cc. m/15 KH,PO, + 1 e.c. of the sample: corresponding to Py 4.53. — % e.c. 
Congo solution + % ¢.c. m/15 Na,HPO, + 1 ¢.c. of the sample: corresponding to Py 8.30. 


The arrangement of our numerous series of experiments was performed 
in the way generally used in colloidal chemistry. It seems sufficient to de- 
seribe in a detailed manner only one of our numerous series of experiments; 
and to summarize the results of the rest. 


ILLUSTRATIVE RECORD 


In three series of experiments the precipitant or solvent action of members of the 
Hofmeister anionic series was compared at room temperature with several antipyretic, analgesic, 
and hypnotic drugs, by adding 2 ¢.c. of the sample with 1 c¢.c. of the colloidal test solution, 
viz.: (a) brain protein solution; (b) cephalin emulsion; (c) lecithin emulsion. All the 
samples of the tested drugs were 14 molecular solutions; only the hydrochlorate of morphia 
corresponded to a 49 molecular solution. There were 24 solutions to be examined :. Cinchophen 
sodium, sodium salicylate, sodium rhodanate, potassium iodide, potassium nitrate, potassium 
bromide, potassium sulphate, sodium potassium tartrate, neutral sodium citrate, sodium 
fluoride, sodium benzoate, antipyrine, quinine hydrochloride, phenocoll, melubrin, morphine 
hydrochloride, amylenhydrate, chloralhydrate, paraldehyde, ethylurethane, novocaine hydro- 
chloride, cocaine hydrochloride, medinal (sodium salt of diethylbarbituric acid), and finally, 
physiologic saline as a control. 

a. Brain Protein Samples.—After half an hour the cinchophen test contained a heavy 
precipitate,. Also the phenocoll test was already precipitated. The salicylic test showed a 
dense turbidity, but no precipitate. All the other tests were still clear. The following day 
also the salicylic test was precipitated; but the precipitate was not as rich as in the cinchophen 
test. Also the samples containing antipyrine and melubrin (soluble pyramidon) had de- 
posited scanty precipitates. The chloralhydrate test and cocaine test were somewhat turbid. 
All the other tests were clear. Two days later also the chloralhydrate and cocaine tests were 
precipitated and also in the novocaine test there was a precipitate. 


b. Cephalin Samples.—After half an hour the quinine and melubrin tests contained thick 
precipitates; the morphine and cocaine tests were turbid. The tests with cinchophen, 
salicylic aeid, sodium rhodanate, antipyrine, amylenhydrate, chloralhydrate, paraldehyde «nd 
urethane, were on the contrary more translucent than before. The other samples remained 
unchanged even after two days. 
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e. Lecithin Samples.—Half an hour after the beginning of the experiment the precipita- 
tion of the morphine, melubrin and novocaine test was quite evident. The quinine, phenocoll, 
and sodium benzoate tests were very turbid; besides those tests were turbid, the anions of 
which are standing at one end of the Hofmeister series, viz., sulphate, tartrate, citrate, and 
fluoride. A few hours later there were precipitates in these samples. A decided clearing-up, 
still increasing in the course of the following hours, was to be noticed in the samples with 
cinchophen, salicylic acid, rhodanate, antipyrine, chloralhydrate, amylenhydrate, paraldehyde, 
urethane, cocaine. 


The essential results of our observations are summarized in Table I. The 
sign plus means precipitation, the sign minus means clearing up of the sample; 
the sign zero means that there was no change; the sign of interrogation means 
that the results were changing or not beyond doubt. 


TABLE I 





BRAIN MUSCLE FIBRIN- GELATIN LECITHIN INDIA CONGO 
PROTEINS PROTEIN OGEN SWELLING CEPHALIN INK 











Cinchophen sodium +++ +++ increased - 
Sodium salicylate caee ++ increased* 
Potassium thiocyanate a + increased 
Antipyrine + ? 0 
Quinine - +++ diminished 
Phenocoll (soluble 

phenacetine) 0 
Melubrin (soluble 

pyramidone) diminished 
Morphine diminished 
Novocaine ? diminished 
Cocaine ? increased 
Chloralhydrate 
Amylenhydrate, paraldehyde, 

urethane 
Sodium sulphate, tartrate, 

citrate, fluoride 0 + diminished + 





*According to Popoff and Seisoff"* gelatin is able to bind in presence of salicylate acid 
30 per cent more water than it is the case in pure water. 


The perusal of Table I reveals that the anions of phenyleinchoninic acid, 
salicylic acid and thiocyaniec acid, standing near the head of the Hofmeister 
series, are to be considered as synergists from the aspect of colloidal chem- 
istry, inasmuch as they change the most different colloidal systems in the same 
sense, either in the sense of increased aggregation, or in the sense of dimin- 
ished aggregation. Compared with these anions, not only the anions standing 
near the opposite end of the Hofmeister series (sulphate, tartrate, citrate, 
fluoride) appeared to be colloidal antagonists, but also morphine and novo- 
caine.* We see for instance, that cinchophen, salicylate and rhodanate pro- 
duce clotting of muscle plasma with the greatest speed, whereas they are not 
able to precipitate India ink suspensions or Congo red pseudosolutions. They 
even clear up the emulsions of lecithin and increase the intake of water into a 
gelatin jelly. Morphine and novocaine behave on the contrary in a quite op- 
posite manner: These substances are unable to produce clotting of the muscle 
plasma; but they on the contrary precipitate India ink suspensions and Congo 


*According to S. Boer,” in '‘frog’s muscle sodium rhodanate, causing a contraction and 
novoecaine causing a relaxation are behaving like antagonists. 
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red pseudosolutions as well as the emulsions of lecithin or cephalin. They 
produce dehydration of gelatin jellies. Quinine and phenocoll again partly 
agree with the phenyleinchoninic, salicylic and rhodanic anion from the point 
of view of colloidal chemistry, inasmuch as they are strongly precipitating 
tissue proteins. In another respect they behave as partial colloidal antagonists 
toward these anions. For they exhibit a very strong precipitating power 
toward lecithin emulsions, India ink suspensions and Congo red pseudosolu- 
tions.* Cocaine coincides with morphine and novocaine as to its faculty of 
strongly precipitating Congo red solutions.t 


Ill, THE INFLUENCE OF ANTIPYRETICS AND ANALGESICS ON THE BODY 
TEMPERATURE OF ANIMALS, COMPARED WITH THEIR BEHAVIOR 
TOWARD COLLOIDAL SYSTEMS 


The starting point of the following observations was the faculty of 
cinchophen to cause a transitory fall of temperature in animals. This was 
first established by Starkenstein® and then further studied by numerous ex- 
periments performed in our laboratory.’ This fall of temperature is a delicate 
test for changes within certain nervous centers controlling the body tem- 
perature. We found ourselves face to face with the problem, how this fall of 
temperature is influenced by antipyretic and analgesic agents and whether 
there exists any interrelation between this pharmacologic interference on one 
side and the physicochemical interference of the same substances with the 
state of colloidal systems on the other side. 


We used as paradigma for experiments of this kind the interesting observations on the 
temperature-lowering effect of novocaine, which were recently performed by Ernst Pick to- 
gether with Susi Glaubach!! in the Pharmacological Institute of Vienna University: Novocaine 
causes in normal rabbits only an insignificant fall of temperature; but in guinea pigs there 
is a decided fall of temperature. After preadministration of thyroxin there is but a slight 
decrease of temperature in guinea pigs caused by novocaine. There is again the usual fall 
of temperature, provided that ten to twelve days have passed since the last injection of 
thyroxint 


In order to avoid prolixity only one of our numerous experiments, which 
all were recorded graphically, may be described in detail, whereas all the 
rest may be compressed into a table. (Table II.) 


ILLUSTRATIVE EXAMPLE 


Synergism of cinchophen with quinine.—(Two analogous experiments on two guinea 
pigs.) An animal received a subcutaneous injection of 0.1 gm. per kilogram of quinine 
hydrochloride: no fall of temperature. Three days later it received an injection of 0.3 gm. 
per kilogram cinchophen sodium: there was a severe fall of temperature to 35° and tlie 


: *We have established, that no adsorption of quinine to the particles of India ink takes 
place. 

tWe wish the foregoing observations on total or partial colloidal synergism or antagonism 
might simply be considered as our observations, but by no means as definite dogmatic state- 
ments. Every expert in the field of colloidal chemistry knows besides sufficiently, to what «x 
tent observations bearing on the precipitation of colloidal systems may be modified and e' 
falsified by scanty nonessential and hardly controllable factors, such as slight changes in |! 
— concentration of hydrogen ions, by traces of contaminations and by the presence of ot! 
ons, etc. 

tIn connection with these observations it seems worth mentioning, that we observed on tw‘ 
hyperthyroidized rabbits after injection of large cinchophen doses instead of the usual fall 
temperature, a decided rise of the body temperature. 
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temperature did not reach the normal level again before four hours. One day later the 
animal again received an injection of quinine hydrochloride of 0.1 gm. per kilogram. Whereas 
formerly this dose of quinine had been without any effect, the excitability of certain nervous 
centers was now so far increased owing to the preadministration of cinchophen, that a sudden 
fall of temperature ensued even below 34.3° (the limit for reading the scale of the thermometer 
used for rectal measurement). It lasted five hours until the normal level of temperature was 
restored. 

The injection of quinine was repeated the following day, i.e., two days after the in- 
jection of cinchophen. There was again a fall of temperature below 34.3°. Three and one- 
half hours afterward the column of the thermometer had not yet risen above 34.3°, and 
it was not before seven hours that the normal level was reached again. 

The following day the sensitivity toward quinine was tested anew. Though three days 
had already passed since the injection of cinchophen, the after-effect was still an amazing 
one: the temperature fell below 34.3° and remained for seven hours on a diminished level. 

Now we waited for a further four days and it was not before seven days had passed 
since the injection of cinchophen, that the injection of quinine was repeated. Now finally 
the after-effect of cinchophen was over and there was no longer a fall of temperature. 

In another experiment the injection of 0.1 gm. of the quinine-salt still produced a 
severe and lasting fall of temperature 1, 2, 3 and 4 days after the preadministration of 
cinchophen. Even after 6 days there was still a fall of temperature of 1.8° for several hours. 

Other experiments revealed that, if 0.1 gm. per kilogram of quinine hydrochloride was 
injected one day after preadministration of cinchophen 


after 0.3 gm. per kilogram of cinchophen there was a fall of temperature 
after 0.2 gm. per kilogram of cinchophen there was a fall of temperature 
after 0.1 gm. per kilogram of cinchophen there was a fall of temperature 
after 0.05 gm. per kilogram of cinchophen there was no fall of temperature 


One-tenth gram cinchophen per kilogram therefore was still sufficient, but 0.05 gm. 
per kilogram was no longer sufficient for sensitizing the nervous centers and making them 
sensitive for a subsequent injection of quinine. 


IV. DISCUSSION OF THE RESULTS 


Let us return to our starting point! Do our observations afford any sup- 
port for Professor Bancroft’s ideas as to the possibility of influencing nervous 
centers by interferences, altering the physicochemical conditions of their col- 
loids? (We dealt with the centers, controlling the body temperature of guinea 
pigs and rabbits. ) 


We select from our 21 experiments those seven which afford clear and 
undoubted evidence of physiologic synergism. Was there always and regu- 
larly also the evidence of a colloidal synergism? This is in fact by no means 


the ease: 


Cinchophen + quinine—partial colloidal synergism 

Cinchophen morphine—total colloidal antagonism ! 
Salieylie acid quinine—partial colloidal synergism 

Salicylic acid + morphine—total colloidal antagonism / 
Salicylie acid novocaine—total colloidal antagonism 
Quinine + morphine—partial colloidal synergism} 
Quinine + novocaine—partial colloidal synergism 


It is instructive to note the prevention of the fall of temperature caused 
’ ecinechophen by preadministration of salicylic acid. This is a ease of evi- 
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dent physiologic antagonism in spite of the fact that cinchophen and salicylic 
acid may from the physicochemical point of view be looked upon as perfect 
synergists as regards their action on colloids. 

It seems very probable and can scarcely be denied from the theoretic 
point of view, that it may not be impossible to influence the processes within the 
colloids of the nervous centers by physicochemical interferences. But we find 
in our experiments no support for the practical availability of Professor Ban- 
croft’s conceptions. Besides we must state objectively, that, so far at least 
as we know, they have been up to now rejected by neurologists.* 

We further tried to get more evidence on the question whether such 
physiologic synergisms as exist between cinchophen and quinine or between 
salicylic acid and novocaine, or such physiologic antagonisms as exist between 
cinchophen and salicylic acid, are primarily due to simple physicochemical in- 
teractions on the colloids of nervous centers or whether any more complicated 
processes and conditions are responsible for them. Provided that the first 
view is correct, we are entitled to expect that similar physiologic synergisms 
and antagonisms as became evident in our experiments on body temperature, 
might also manifest themselves in quite different fields of work quite inde- 
pendently from those processes which take place in nervous centers. We there- 
fore performed several arbitrary experiments with combinations of drugs 
choosing three quite heterogeneous tests. (a) The reduction of the fermenta- 
tive power of yeast, (b) the inhibition of an enzymatic action, viz., the per- 
oxydase of pus, and (c) the determination of the minimal lethal dose on white 
mice. In none of these series of experiments was there even the slightest 
trace of analogous synergisms or antagonisms to be noticed, which in all prob- 
ability ought to manifest themselves, provided that they were caused by 
physicochemical reactions, particularly colloidal interferences. 

It seems superfluous to describe all these experiments in detail, the more 
so as the outcome was a perfectly negative one. 

It seemed, no doubt, at first very tempting, to confine complicated neuro- 
physiologic problems according to Professor Bancroft’s ideas into a series of 
test tubes, as used in colloid chemistry and to contemplate them as reflected 
by the mirror of simple physicochemical conceptions. We believe that at least 
for the present we must renounce this kind of expectation, as there does not 
seem to exist as yet sufficient underground for them. Students of nature 
ought to take care, not to be lured into blind alleys by the desire for simpli- 
fying their conceptions. 

Otherwise we believe that the physicochemical study of the behavior of 
the colloids making up the nervous tissues toward pharmocologie and toxico- 


*Sutton, Moore, and Hauenstein™ (special narcotic committee of the Tompkins County Me- 
ical Society of New York: “Sodium thiocyanate (Rhodanate) in narcotic addition’: ‘There h2s 
been disseminated largely through the lay press considerable publicity concerning the use of 
sodium rhodanate as a cure for drug addiction. It is of interest to state at this time, that the 
Medical Society has knowledge of more than a hundred cases of drug addiction treated with 
sodium rhodanate without success ... So far as can be determined at present, there is no magic 
efficacy nor convincing beneficial effect of sodium rhodanate in disturbances of nervous syste’ 
colloids” . . . Sodium thiocyanate (Rhodanate) “: “The work (of Wilder, Bancroft and his as- 
sociates) has not prompted any medical investigator to confirmatory trial and according to 
“Science’”™ preliminary investigation in U. S. Public Health Service has failed to confirm tle 
claims of Bancroft and his associates.” 
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logic agents deserves some interest. The experiments described in this paper 


may be considered as a beginning in this line of work.* Besides we feel that 
the study of synergisms and antagonisms which we have begun, using the fall 
of temperature of guinea pigs and rabbits as a simple test, requires a continu- 
ation and amplification. The synergism of cinchophen with quinine and mor- 
phine, of salicylic acid with both these alkaloids and with novocaine,t of 
quinine with morphine and novocaine, as well as the physiologic antagonism 
between cinchophen on the one side and neobornival and salicylic acid on the 


other means a certain enlargement of our knowledge. The possibility of mak- 
ing a practical use of these facts in the line of clinical or pharmacologic work 
ean searcely be denied offhand. 


V. SUMMARY 


1. Our foregoing researches, according to which certain antipyretics and an- 
algesies, like cinchophen, salicylic acid, quinine, antipyrine are able to accelerate 
spontaneous coagulation of tissue proteins, especially brain protein, made it 
probable that colloidal changes within certain nervous centers may be con- 
eerned in the action of those drugs. The conceptions of Professor W. D. Ban- 
croft and his associates are tending in the same direction, by explaining cer- 
tain mental disturbances (particularly addiction to morphine and other drugs) 
as hyperecoagulation of brain colloids and by trying to cure them by peptizing 
agents (such as sodium rhodanate). 

2. The behavior of watery solutions of certain antipyretics and analgesics 
(nareoties) such as cinchophen, sodium salicylate, quinine, phenocoll (soluble 
phenacetin), melubrin (soluble pyramidon), morphine, novocaine, cocaine 
toward colloidal systems (brain protein, muscle protein, fibrinogen, gelatin, 
lecithin, eephalin, India ink, and Congo red) was studied: they behaved when 
eompared with each other, partly as physicochemical synergists, partly as 
antagonists. 

3. We further studied as to whether there was any correspendence between 
physiologie synergisms and antagonisms and physicochemical synergisms and 
antagonisms. The fall of the body temperature of guinea pigs and rabbits was 
used as a test. It became evident beyond doubt, that there is not any such a 
parallelism. We came to the conclusion that there does not seem to be suffi- 
cient foundation for the practical availability of Professor Bancroft’s concep- 
tions, though the importance of physicochemical factors in general in the col- 
loidal processes going on within nervous centers can scarcely be denied offhand. 

4. By preadministration of 0.3 to 0.1 gm. per kilogram of cinchophen, the 
nervous centers of guinea pigs are sensitized for several days (when the fall 
of temperature caused by this drug has long since passed). This sensitization 
makes a dose of 0.1 gm. per kilogram quinine (which of itself is not able to 
reduee the temperature of normal guinea pigs) produce a pronounced fall of 


*Lately Mona Spiegel’* studied the action of bromide on lecithin from the point of view 
of colloidal chemistry. 

+W. Zipf* mentions in his paper, bearing on muscular poisons causing contraction, the 
antagonistic action of novocaine in regard to sodium salicylate. 
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temperature. On the contrary the fall of temperature caused in normal ani- 
mals by sufficient dose of cinchophen ean be entirely prevented by preadminis- 
tration of sodium salicylate or neobornival (isovaleric-glycolic-ester of borneol). 

5. By combining the administration of salicylic acid with quinine or mor- 
phine temperature falls ensued, whereas the components of themselves were not 
able to reduce the temperature under the same conditions. 

6. The fall of temperature caused by novocaine in guinea pigs (Susi 
Glaubach and Ernst Pick) was markedly increased by preadministration of 


salicylic acid and quinine. 
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A COMPARISON OF SUGAR TOLERANCE CURVES OBTAINED ON 
VENOUS AND CAPILLARY BLOOD* 


J. W. Cavert, Pu.D., ano 8. R. Seuseskoe, B.A., MInNEapPouis, Minn. 


T HAS been known for a number of years that the concentration of glucose 

in arterial blood may be greater than that in venous blood and that its con- 

centration in blood collected from the finger tip approaches the value found for 
arterial blood. 

Foster’ showed that arterial and capillary blood samples from dogs contain 
approximate quantities of glucose. He also studied venous and finger tip glucose 
tolerance curves on human subjects and found that higher values were given by 
the finger-tip blood, the maximum difference being 81 mg. of glucose per 100 c.e. 
of blood. This large variation was due probably to two causes: first, five minutes 
elapsed between the taking of the respective samples, and second, the finger-tip 
blood sugar method used was stated to be less accurate than the Folin and Wu 
method which was used for the venous blood sugar. 

Rabinowitch? also found large differences between arterial and venous blood 
sugar values; the maximum difference was 80 mg. per 100 ¢.c. of blood with an 
average difference of 53 mg. His subjects had shown sugar in their urine during 
examination for life insurance but had no clinical signs suggestive of diabetes 
and gave normal blood sugar time curves following the ingestion of glucose. 
It is questionable whether these should be considered as normal persons in this 
type of experiment. For diabetic subjects he found that the difference between 
arterial and venous samples was small, especially if the case was severe. 

Friedenson, Rosenbaum, Thalheimer, and Peters* used a micromodification 
of Benedict’s 1925 sugar method; they found the range of cutaneous-venous 
difference 0.5 hour after the ingestion of 50 gm. of glucose to be from 8 to 50 
mg. (average 21 mg.) per 100 ¢.c. of blood. At 1 hour the average difference 
was only 138 mg. Patients who had received insulin showed a slightly higher 
cutaneous blood sugar. 

Timble and Maddock* used the new Folin ferricyanide method and found 
the fasting blood sugar to be the same for finger-tip and venous blood but 1 hour 
after meals the finger-tip blood sugar was from 5 to 27 mg. higher. One person, 
who had exereised several hours after receiving food, showed no difference for 
¢uitaneous-venous blood sugar. 

Due to the number of inquiries received from clinicians regarding the sub- 
ject we felt that further study would be of value. 


THE METHOD 


Fifty grams of glucose in 250 e¢.c. of water was given to students and 
ciabetie patients after a twelve to fourteen-hour fast. Blood samples were taken 
*From the laboratory of Physiological Chemistry, University of Minnesota. 
Received for publication, October 3, 1932. 
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while the subjects were fasting and at one-half hour, one hour, two and three 
hours after the glucose ingestion. The microsugar method of R. B. Gibson® 
was used because, in our experience, it seems to give the most reliable results of 
any of the microsugar methods. The blood samples were taken as follows: 1 
c.c. of blood was drawn from an arm vein into a syringe, the plunger was re- 
moved and 0.2 ¢.c. of the blood was drawn into a pipette. This was discharged 
into a phosphotungstie acid solution and the pipette rinsed with the solution. 
The finger-tip sample was obtained within one minute of the venous sample 
by pricking the finger with a sharp Baid-Parker, size 11, surgical knife blade. 
After a slight milking of the finger, the 0.2 ¢.c. pipette was filled, and the blood 
transferred to the phosphotungstie acid solution. After all samples were ob- 
tained, the analyses were completed in the usual manner. Duplicate analyses 
were made on 51 venous blood samples with an average variation of 1.4 mg. of 
glucose per 100 ¢.c. of blood and a maximum variation of 5 mg., therefore 
duplicate analyses were not made on the later samples and only one set of data 
is reported. 
DISCUSSION OF RESULTS 


The data given in Tables I and II were obtained from glucose tolerance 
determinations on 21 normal and 8 diabetic subjects. In Table I, for normal 
persons, it will be noted that the fasting levels as given for cutaneous and 
venous blood are very near the same values, except in the case of Wi., in which 
the cutaneous result is questionable and should be discarded. With the excep- 
tion of this case the maximum determined variation in fasting blood sugars is 
6 mg. per 100 c.c. of blood, which is practically the same variation as was found 
in duplicate samples. 

Different results were given by the samples obtained at half hour and one 
hour after ingestion of the glucose and during the hyperglycemic period. The 
eutaneous blood sugar was higher in all instances except three. The maximum 
difference was 42 mg. per 100 e.c. of blood and the difference between the 
averages of all cutaneous and all venous values was 14 mg. and 15.4 mg. per 
100 ¢.c. of blood, respectively, for the two periods. The difference between 
the blood sugar contents of venous and arterial bloods is supposed to be due to 
the rapid removal of glucose from the blood by the tissues during hyperglycemia. 

The samples taken two hours after the ingestion of glucose show more or 
less irregularity. There is some difference between the venous and cutaneous 
blood sugars, and some persons show a delayed glucose tolerance; that is, the 
blood sugar has not returned to the fasting level within two hours after the in- 
gestion of the glucose. It appears that the venous blood sugar returns to the 
fasting level first, while the value for the cutaneous blood is still high. It seems 
that a delayed glucose tolerance is somewhat more pronounced by the cutaneous 
method. A three-hour sample should be taken whenever possible, as the cuta- 
neous and venous blood sugars in normal persons are the same and a delayed 
tolerance will have returned to the fasting level, thus distinguishing a norma! 
person from one with mild diabetes. 

The data given in Table I indicate that the same type of glucose tolerance 
eurve is given by cutaneous and venous bloods, especially if the three-how: 
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sample is taken. There may be variations at half hour, one hour, and two 
hours, during which time the cutaneous blood usually shows somewhat higher 
values, but the difference is never great enough to change the type of curve, thus 
one would always arrive at the same conclusion regardless of the method used 
to obtain the blood. 

Table II gives the data obtained from mild and moderate diabetic patients 
in hospital wards. All of the patients were under management and no insulin 


TABLE I 


CUTANEOUS AND VENOUS BLOop SuGAR VALUES DURING A SUGAR TOLERANCE TEST ON 
NORMAL PERSONS. 


(Figures expressed as mg. per 100 ¢.c. of blood) 








FAST- 
DIFFER- . DIFFER- DIFFER- DIFFER- - 
SUBJECT ING 0.5 HR. 1 HR. 2 HR. DIFFER 


ENCE ENCE ENCE ENCE 
LEVEL ENCE 


“1H. {e* 110 200 138 87 
v 107 : 182 18 107 31 90 -3 
2 Wi. |e 126 152 150 
v 104 142 10 138 12 0 
3 Win. |e 95 165 152 91 
vy 95 152 13 142 10 81 10 
e 105 155 147 
104 150 5 118 29 105 17 
104 186 142 
100 176 10 150 84 
92 150 100 
90 138 94 65 
82 173 109 17 
78 152 86 73 
78 122 135 
80 114 131 89 
80 135 135 
80 131 129 
94 170 200 79 
89 ; 165 173 56 
90 138 155 
90 109 ¢ 118 86 
90 170 94 77 
87 138 78 73 
81 135 124 17 
80 122 110 68 
91 192 159 81 
89 165 131 67 
118 204 186 
v 112 186 161 
e 79 173 142 77 
v 75 131 124 64 
e 109 135 105 
v 104 : 121 97 85 
e 89 173 122 
vy 89 155 114 
e 74 186 140 
v 78 192 126 
» 
° 
s 
» 
: 
ua 











< 


ce 
V 
ce 
Vv 
Cc 
Vv 
ce 


aqdaqdaqdadqdadad 


Q<d 


Ho. 99 176 118 
96 182 105 

110 189 133 

110 182 129 
95 165 137.4 
92.2 : 151 122 

Maximum Varia- 

tion 


Go. 





\verage 






































*c = cutaneous, v = venous. 
TReceived 100 gm. glucose. 





THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


TABLE II 


CUTANEOUS AND VENOUS BLOOD SuGAR VALUES DURING A SUGAR TOLERANCE TEST ON 
DIABETIC PATIENTS 
(Figures expressed as mg. per 190 e.c. of blood) 








DIFFER- DIFFER- 
ENCE 3 HR. ENCE 


217 


SUBJECT | ING 
LEVEL | 


Nl 
DIFFER- | 
} HR 


| 





* 145 | 
145 189 
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or food had been given for fourteen hours before the test. The data obtained on 
Bo. are difficult to explain as the cutaneous blood sugars during fasting and 
at half hour and one hour after the glucose was ingested were lower than for 
the venous blood sugars, but it seems that some diabetic patients respond in 
this manner as similar results have been reported. 

The sugar in the cutaneous blood of the other diabetic patients is greater 
than in the venous blood throughout the prolonged hyperglycemic period. The 
difference in cutaneous and venous blood sugars for the diabetic patients is 
about the same as was found in normal persons. It is usually considered that 
arterial-venous blood sugar difference in diabetic patients is less than for non- 
diabetics, and Rabinowitch has suggested the use of this difference as an index 
of the degree of diabetes, a total diabetic demonstrating no difference. Probably 
our group of diabetic patients gave arterial-venous blood sugar differences very 
close to those obtained in normal persons due to their being well managed and 
having received insulin the day before the test. 

Any effect that might be produced on the blood sugar value by excessive 
squeezing of the finger while taking the blood sample was investigated. Severa! 
glucose tolerance tests were run in the usual manner except that one hand was 
placed in cold water thus causing the finger to require much squeezing to obtai” 
the sample while the blood taken at the same time from the other hand flowed 
freely. By this procedure the results obtained varied slightly, but no significa 
difference was found. After one becomes accustomed to taking finger-tip blood 
samples, with the proper technic and a sharp stylus,* only a very slight milking 


*If the stylus used is sharp, little pain is felt by the patient and the blood is less lia! 
to clot while filling the pipette. 
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of the finger is required, except in rare instances. The microsugar method of 
R. B. Gibson is excellent for use with diabetic patients, as it gives as accurate 
results as can be obtained with the macromethods, less time is required to collect 
the blood samples, and glycolysis cannot oceur as the blood is immediately placed 
in the phosphotungstie acid solution. All the diabetic patients and most of the 
normal persons preferred the use of a finger tip method. 


SUMMARY 


It has been shown that the fasting blood sugar values obtained on finger- 
tip and venous blood are identical. 

During the hyperglycemia which follows the administration of glucose the 
blood sugar values given by finger-tip blood are slightly higher than those for 
venous blood in both normal and diabetie subjects. 

In normal subjects the hyperglycemia had completely disappeared three 
hours after the ingestion of glucose and the values obtained in cutaneous and 
venous blood samples were again identical. 

Squeezing the finger while obtaining the sample causes no significant varia- 
tion in the result. 

The type of curve and the interpretation of the glucose tolerance test are 
the same whether venous or finger-tip blood is used. 


, We wish to thank Dr. George Fahr for assistance in obtaining diabetie subjects. 
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CONCERNING THE MECHANISM OF FOCAL INFECTION* 
L. S. Kau, M.D., PoimapepuHia, Pa. 


T IS now the consensus of opinion that various streptococci, staphylococci 

and other organisms producing toxins and other pathogenic substances in 
chronic localized primary foci of infection may be responsible for the produc- 
tion of secondary lesions elsewhere in the body. This is the fundamental 
basis for the subject of ‘‘focal infection’’ in relation to systemic disease, upon 
which a very voluminous literature has accumulated since the pioneer and 
meritorious investigations of Billings’ and Rosenow.? 

Usually the subject of ‘‘focal infection’’ also conveys the idea that organ- 
isms and especially streptococci, growing in such primary foci as infected 
teeth, tonsils, nasal accessory sinuses, etc., may acquire a specific affinity or 
elective localization for certain tissues or organs as the iris, joints, nerves, 
muscles, ete. This hypothesis is mainly based upon the observations of 
Rosenow, Haden,’ and others that the intravenous injection of rabbits with 
freshly isolated organisms from primary foci produced lesions in these animals 
corresponding to the location of secondary lesions in those patients from whom 
the cultures were obtained. 

Upon this question of acquired selective affinity of streptococci and other 
organisms in primary foci for certain tissues a large and controversial litera- 
ture has likewise accumulated since some investigators state that the intra- 
venous injection of freshly isolated cultures into rabbits did not produce 
lesions corresponding in distribution to the secondary lesions of patients from 
whom the organisms were obtained. 

However, this does not reduce the fundamental importance of focal infec- 
tion in relation to systemic disease as it may be that factors other than ac- 
quired selective or specific affinity determine the secondary localizations. But 
the question of whether or not toxins alone produced in primary foci are 
capable of producing the secondary lesions rather than the organisms them- 
selves is more pertinent and one that has curiously enough escaped the atten- 
tion of investigators in this field so that little or nothing of direct value is to 
be found in the literature upon this subject. 


Upon the suggestion of Professor Kolmer, I have therefore devoted most 
of the present study to this phase of the problem and have injected rabbits 
intravenously not only with freshly isolated cultures from primary foci bu’ 
likewise with Berkefeld filtrates of these to ascertain if the latter (toxins?) 


*From the Laboratories of the Graduate School of Medicine of the University of Penn 
sylvania, Dr. John A. Kolmer, Director. 
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are capable of producing lesions in rabbits comparable in degree and distri- 
bution to those produced by whole organisms. 

This question is not only of academic interest in relation to the mechan- 
ism of focal infection but likewise of some practical importance because if 
toxins are capable of producing secondary lesions the removal of their source 
in primary foci would be expected to yield better therapeutic results than 
expected if the secondary lesions were due to the actual presence of infection 
by organisms themselves which, if firmly established, would render them in- 
dependent of the primary focus or foci. 


PURPOSE OF INVESTIGATION 


The purpose of this investigation therefore was twofold as follows: 

1. To ascertain if the intravenous injection of rabbits with freshly iso- 
lated cultures of organisms from primary foci of infection produced lesions 
corresponding in distribution to the secondary lesions presented by patients 
from whom the cultures were obtained as contributing to the debatable prob- 
lem of acquired selective or specific affinity of organisms in primary foci. 

2. To ascertain if the intravenous injection of rabbits with filtrates of 
the cultures of these organisms were capable of producing lesions and if these 
showed any evidence of selective localization. By using sterile filtrates 
carrying soluble toxins it was thought possible to avoid the occurrence of 
embolism which some investigators claim may determine the localizations when 
whole cultures are injected. 


METHOD OF STUDY 


The materials used in-conducting the investigation were collected from 
21 patients in the wards of the Graduate Hospital of the University of Penn- 
sylvania presenting foci of infection (see Table I). These were carefully 
studied from all angles by the different departments of the hospital. 

The organisms employed in the experimental work were streptococci iso- 
lated from the infected tonsils, teeth, sinuses, and the eye. Others were from 
cases of rheumatic endocarditis where the organisms were isolated directly 
from the blood. The strains of the streptococci recovered and employed were 
aS follows: nonhemolytie streptococci in 12 cases; Streptococcus viridans in 
8 cases; Streptococcus hemolyticus in 1 case. Staphylococcus aureus was em- 
ployed from two cases of otitis media and maxillary sinusitis. 

The procedures recommended by Rosenow were carried out. Infected 
tonsils were aseptically removed from the patients and placed at once into 
sterile Petri dishes or sterile gauze to prevent contamination. In the labo- 
ratory they were seared with a hot blade and a puncture made through the 
seared surface with a sterile scalpel. Cultures were taken by means of a 
sterile swab from the purulent material deep in the erypts avoiding contami- 
nation. 

In infected sinuses, sterile swabs were employed for the collection of 
purulent exudates. 

The teeth were aseptically extracted and the roots clipped off with the 
rongeur forceps and dropped at once into culture media. 
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All cultures were made in Rosenow’s glucose brain broth media under 
partial oxygen tension for the cultivation of streptococci. The medium was 
prepared by dissolving 8 gm. of dehydrated bacto-broth in 1000 ¢.c. of dis- 
tilled water, adding 8 gm. of sodium chloride, 2 gm. of chemically pure glu- 
cose and after cooling, 10 ¢.c. Andrade’s indicator and titrated to Py 7.4. 
The medium was placed in tubes 20 by 1.5 em. with three pieces of calf brain 
or beef brain about 1 ¢.c. and two or three pieces of calcium carbonate in the 
form of crushed marble to insure correct reaction. The column in each tube 
after the brain and marble are added was about 12 em. in height. The me- 
dium was sterilized in an autoclave at a pressure of 17 pounds (7.5 kg.). 

The materials from the infected tonsils, sinuses, teeth, and eye were inocu- 
lated directly into the glucose brain broth and kept at 35° C. to 37° C. in the 
incubator from eighteen to twenty-four hours when they showed growths at 
various gradations of oxygen tension. Preliminary smears were taken for 
study and the streptococci varied from short to long chains. Inoculations 
were made on blood agar plates for the determination of the types of strepto- 
coeci present. 

In preparing the filtrates pure cultures were inoculated in glucose brain 
medium and permitted to grow for six days in the incubator at 35° C. to 
37° C. On the sixth day these cultures were carefully filtered through sterile 
Berkefeld N filters with the aid of suction. 

The filtrates, without the addition of preservatives, were left in the incu- 


bator for another twenty-four hours at 35° to 37° C. to insure the absence of 
contamination during the process of filtration. At the end of the twenty-four 
hours, they were crystal clear when not contaminated. When contaminated, 
they were discarded and a new batch prepared. 


The filtrates were injected intravenously into healthy rabbits in doses 
varying from 10 ¢.c. to 15 ¢.ec. In some animals one injection was required 
to produce the desired lesions and in others two injections were necessary. 
The second injection was given on the fourth day after the first. The ani- 
mals were carefully observed each day for signs and symptoms of infection. 
Autopsies were performed at once upon any succumbing to the inoculations. 
Those that survived the injections were chloroformed and autopsied on the 
seventh and ninth days. A careful search was made for the gross lesions 
found in the organs and viscera under good and clear light. Any organ or 
viscera found showing pathologie lesions were removed and placed at once in 
10 per cent formalin solution and Zenker’s fluid for fixation. Sections were 
prepared by the paraffin embedding method and studied microscopically. 

Another series of healthy rabbits were injected with the living organisms 
taken from the preliminary cultures grown from eighteen hours to twenty- 
four hours. The injections were given in the same way as the series with 
the filtrates except that the doses ranged from 8 ¢.e. to 10 ¢.c. The cultures 
were thoroughly inverted three times before the injections in order to secure 
a uniform suspension of the organisms. In most animals one injection was 
sufficient to produce lesions but in others two injections were given. The 
second was made four days after the first. The same identical method of 





KAU: MECHANISM OF FOCAL INFECTION 1111 


observation of the animals, procedure in the performance of autopsies and 
preparation of tissues for microscopic studies were carried out in this series 
of animals as in the other where the filtrates were given. 


RESULTS 


Gross Lesions Produced by the Filtrates—The gross lesions produced by 
the filtrates involved mainly the joints with effusion of various gradations. The 
fluid was thin and clear in some and purulent in others. Edema of the soft 


tissues around the joints and the muscles with extension down into the tendon 
sheaths were found in some. Hemorrhagic effusion into the joints was noted 


in four eases. 

Pericardial Effusion was found in 22 eases. The fluid was thin in some 
and purulent in others with variations in their consistency. Small, minute, 
and white patches near the apex were noted in some of the hearts. The 
valves showed no involvement on either side. 

The livers were intensely congested and somewhat soft. When sectioned, 
the eut surface bulged and the edges curled. In some eases coccidial infee- 
tions were found which looked like abscesses; while others showed marked 
degenerative changes. 

The kidneys were congested and softened. On section, cloudy swelling 
was observed with varying degrees of severity. 

The eyes showed congestion and edema of the upper pole. In some peri- 
eorneal congestion which lasted from thirty-six hours to forty-eight hours was 
noted. The conjunectivae showed congestion and edema. Discharges were 
found in some cases and none in others. The iris in some eases showed con- 
gestion when examined under good and clear light. 

The spleen, stomach, and intestines showed no lesions but were passively 
congested. Ascites was found in 12 eases with various stages of effusion. 

Other lesions noted were dilatation of the heart in 2 eases; iritis in 1 
ease ; congested kidneys in 4 cases; and congested livers in 2 cases. 

The filtrates were fatal in twenty-four hours in 1 case; four days in 1 
case; five days in 1 ease, and six days in 2 cases. 

Microscopic Lesions Produced by the Filtrates—The histologie studies 
made on the joints showed congestion and some round eell infiltrations. The 
Synovial membrane in most eases showed little or no involvement. In the 
hearts, the myocardial vessels were congested. A rather diffuse degeneration 
of the cells was noted, evidenced by their granular cytoplasm with consider- 
able disintegration. In marked cases necrosis and hyaline degenerative 
thanges were found. The essential feature was the amount of damage done 

the cells mainly due to the direct action of the filtrates. In two cases some 
ibrinous exudate, on the epicardial surface and infiltrations of round cells, 
ome polymorphonuclear leucocytes and few plasma cells were noticed. 

The livers showed marked congestion of the vessels. Extravasated red 
ood cells were seen seattered in some of the sinuses. The degenerative 

hanges noticed were marked and diffuse. A great deal of necrosis and dis- 
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integration of the cells were seen, as the majority were very granular and 
vacuolated. Scattered about irregularly are some dark brown pigment 
granules where in some cases are taken up by the few leucocytes and phago- 
cytic cells present. Minute foci of round e¢ell infiltrations were found in some 
of the sections. The biliary passages showed hyaline degenerative changes 
and the walls were usually infiltrated with some round cells and few plasma 
cells. Coccidial infections were noted in seven cases. 

The kidneys were markedly congested and the vessel walls were not thick- 
ened. The glomeruli and Bowman’s capsules showed little or no involvement. 
The lumens of the convoluted tubules and the ascending limbs of Henle were 
reduced in size and sometimes obliterated. The epithelial lining showed 
cloudy swelling, fatty degeneration, or the two changes combined were pres- 
ent in some. In some eases the cells were necrotic and poorly stained. Des- 
quamated and degenerated cells were sometimes found lying in the lumens. 
At other times extravasated red blood corpuscles and a few ieucocytes were 
noticed mixed with the ecell-débris forming a sort of cast. The collecting 
tubules, however, were not involved as the lining epithelium were well stained 
and their outlines were clear with the lumen empty. 

Gross Lesions Produced by the Organisms.—-The gross lesions produced by 
the living organisms also showed joint involvements. They occurred in the 
knee, shoulders, and elbows. These were congested, swollen, and bulged with 
the fluid in the cavity held under tension. The fluid was cloudy in some and 
purulent in others with various gradations. The periarticular tissues were in- 
volved and extended into the soft tissues and exudate found along the tendon 
sheaths. Hemorrhagic effusion was noted in 4 eases. 


The pericardium showed effusion of varying degrees and was purulent in 
10 cases. Some of the hearts showed exudations on the surface. The myo- 
cardium when sectioned showed a greyish streak. In one ease, endocarditis 
involving the valves was found. 


The livers were intensely congested and softened. Miliary abscesses were 
found under the capsule and scattered irregularly in the organ. Coccidial 
infections were noted in some cases resembling abscesses. 

The kidneys were congested and somewhat soft. Petechial hemorrhages 
and minute scars resembling infarction sears were noted. In one ease miliary 
abscesses found in the cortex and medulla as well. Ascites was present in 13 
eases showing gradations of effusion. 


Other lesions noted were: bursitis in 1 case; conjunctivitis in 1 case; and 
opacity of the cornea in 1 ease. 

Animals succumbing in twenty-four hours, 8 cases; in forty-eight hours, 
1 case; in four days, 1 case; in five days, 1 case; in six days, 3 cases; and 
seven days, 1 case. 


Microscopic Lesions Produced by the Organisms.—The microscopic sections 
gave variable pictures. The joints showed congestion and infiltrations of some 
polymorphonuclear leucocytes and few lymphocytes. In few cases the syno- 
vial membranes showed some thickening and others slight necrotic changes 
superficially. The hearts showed congestion of the myocardial and epicardia! 
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vessels. Fibrinous exudate with round eell infiltrations were noticed in some 
sections. The myocardium in a majority of the cases showed degeneration of 
the fibers. Miliary foci of necrosis were noticed in some cases where these 
necrotic changes were centrally located. In some of the foci was a zone of 
round e¢ell infiltration surrounding the necrotic center composed mainly of 
lymphocytes and some plasma cells. In a few of the larger foci few organisms 
were found. They are in a majority of the cases, however, not generally present. 

The livers showed congestion of the vessels. The cell columns were wider 
than usual due to the swelling of the individual cells. The swollen cells were 
rounded more or less and no longer polygonal in shape. The nuclei are pale 
and indistinct. The cytoplasm are granular and showed disintegration and 
small clear spaces were noticed in some. Miliary foci of round cell infiltra- 
tions were noted in some sections. In some larger foci showing necrotic 
changes feebly stained masses of cells were noticed surrounded by the liver 
tissue. The bile ducts in some showed round eell infiltrations. In few cases 
of marked hyperplasia of the biliary passages coccidial infections were noticed. 

The kidneys showed congestion of the vessels. The convoluted tubules and 
the ascending limbs of Henle were mainly involved. The lumens were reduced 
in size. The lining epithelial cells were swollen and separated from each 
other due to loosening of the cement substance between them. The nuclei 
were indistinct in most of the cases. The cytoplasms showed degeneration 


and were granular. The shapes of the cells were irregular and their free 
margins in the lumen ragged. In some of the tubules there were accumula- 
tions of desquamated or possibly degenerated cells noted. The collecting 
tubules were not involved. The glomeruli appeared fairly normal and often- 
times are congested. Few emigrated leucocytes may be seen here and there 
lying in relation to the vessels. Miliary abscesses were noted in one case with 
inflammation of the pelvis. Infarets in the cortex were noticed in one or 


two cases. 

The sources of the organisms employed and the results of these rabbit 
inoculation tests with the living cultures and sterile filtrates are briefly sum- 
marized in Table I and show at a glance the types of lesions produced. 

It will be noted that synovial and pericardial lesions occurred most fre- 
quently and their severity or degree is indicated by +* and ++, signs for 
brevity and convenience. 

The lesions found in their order of frequency and the percentages were 
as follows: 


LESIONS PRODUCED BY THE FILTRATES 


Synovitis (grade +) 31 cases 
Pericardial effusion (grade +) 21 cases 
Ascites 12 cases 
Abscess of the liver 9 cases 
Synovitis (grade ++) cases 
Congestion of the kidneys cases 
Hemorrhagic synovitis (grade +) cases 
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LESIONS PRODUCED BY THE ORGANISMS 
Synovitis (grade +) 23 cases 50.2% 
Pericardial effusion (grade +) 23 cases 50.2% 
Synovitis (grade ++) 16 cases 36.3% 
Abscesses of the liver 15 eases 30.4% 
Ascites 13 cases 29.9% 
Pericardial effusion (grade ++) 10 eases 22.7% 


From the above it will be noted that the lesions shown by the two series 
of rabbits were quite similar in many instances. These, when studied histo- 
logically, were likewise similar in some instances in the microscopic changes 
produced. In general terms those produced by the filtrates showed greater 
damage to the cells and the tissues than those produced by the organisms. 
The pathologie changes found, however, showed varying degrees of inflam- 
matory reactions which were dependent upon the toxicity of the filtrates or 
to the tissue resistance or to both factors, but never showing any tendency to 
specific tissue localization in the ease of either filtrates or organisms. 

In the ease of the filtrates it would appear that pathologic tissue changes 
due to embolism may be definitely excluded, although this factor may have 
been operative in the production of lesions by intravenous injections of the 
organisms themselves. The general results of the study indicated that filtrates, 
presumably carrying filterable toxins, are capable of producing lesions similar 
in kind and distribution to those produced by the living organisms plus such 
amounts of toxins as were produced during an incubation period of eighteen 
to twenty-four hours at 37° C. 

Furthermore, there were no evidences of elective localization on the part 
of either the filtrates or the organisms. Both produced synovial and pericardial 
changes as the usual or predominate tissue changes irrespective of the source 
of the streptococci and staphylococci and irrespective of the primary and 
secondary lesions presented by the patients from whom they were obtained. 
What other lesions developed in rabbits appeared to have no relationship to 
the source of the organisms employed. 


SUMMARY 

1. Streptococci and staphylococci were recovered from presumably pri- 
mary foci in twenty-one cases of chronic focal infections. 

2. Sterile filtrates of broth cultures and young whole cultures of each 
were injected intravenously into rabbits. 

3. The lesions produced by both were frequently similar in degree and 
distribution. 


4. Synovial and pericardial changes were most frequently produced. 


5. There were no evidences of elective or selective localization on the 
part of either filtrates or whole organisms in the rabbits of either series. 

6. It would appear that toxins produced in the primary foci of focal in- 
fection may be absorbed and produce the secondary lesions. 

7. On the basis of these results it is suggested that the early secondary 
lesions of focal infection may be due to these toxins and that the drainage 
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or extirpation of primary foci may afford prompt therapeutic results. In 
long established chronic secondary infections, however, the organisms them- 


selves may be productive of the lesions and therefore probably independent 
of the primary foci and accounting for the absence of therapeutic improve- 


ment following their drainage or extirpation. 


I am indebted to Dr. John A. Kolmer for suggesting and guiding this investigation 
and to Dr. Eugene A. Case for assistance in the pathological phases. 
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DIABETIC COMA OCCURRING NINETEEN TIMES IN THE LIFE OF 
A PATIENT WITH DIABETES MELLITUS* 


Case Report witH Autopsy FINDINGS 


ELAINE P. Rauut, M.D., ann AticE M. Warernouse, M.D., New York City 


HE occurrence of diabetic coma in the course of diabetes mellitus is a 

complication to be expected and feared. The successful treatment of the 
diabetic patient in coma depends on the previous duration of the comatose 
state and on the exciting cause of the coma. It is not unusual during the 
course of the life of the diabetic patient to have him go into coma onee or 
twice, but it is rather extraordinary for a patient to have been in diabetic 
coma and to have recovered from it on nineteen occasions. 

The patient in question was first admitted to the Pediatrie Service of 
Bellevue Hospital in November, 1925, with the usual symptoms of diabetes 
and a history of drowsiness for a period of two weeks prior to admission. 
The diabetes had apparently started three months previously. On the first 
admission the child was ten years old. She appeared drowsy and there was 
a distinet odor of acetone to the breath. The skin was dry. The tempera- 
ture was 100.4° F., and the pulse rate was 96. The weight was forty-nine 
pounds. The urine showed complete reduction with Benedict’s solution and 
the acetone and diacetiec acid were four plus. The blood sugar was 970 mg., 
and the CO, combining power was 15 volumes per cent. There was an infec- 

*From the Third (New York University) Medical Division of Bellevue Hospital and the 


Diabetic Clinics, University and Bellevue Hospital Medical College, New York University. 
Received for publication, Sept. 26, 1932. 
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tion of the middle ear, which opened, spontaneously, and an abscess of the left 
arm. She received in the course of treatment 750 ¢.c. of fluid by mouth, 
2200 ¢.c. by clysis, 425 ¢.¢. by infusion. The urine output during this time, 
a period of forty-four hours, was 780 ¢.c. The blood sugar fell to 450 meg., 
and the CO, rose to 20 volumes per cent. 

From the year 1925 until October, 1929, the patient was admitted twelve 
times to the pediatric service. Two of these admissions were in insulin shock. 
Of the other ten admissions, seven were in severe diabetic coma and three 


were in a profound state of ketosis verging on diabetic coma. Table I is a 


summary of these twelve admissions. It was characteristic, in this case, that 


on every occasion the onset of coma was accompanied by abdominal pain, 
which was generalized, abdominal tenderness, and vomiting. These symp- 
toms were also present on the next nine admissions, Table II, when the pa- 
tient was admitted to the Third (New York University) Medical Division, 
Bellevue Hospital. In each instance, as soon as the ketosis was overcome 
these symptoms and signs would disappear and during the periods when the 
patient’s diabetes was controlled no abdominal tenderness could be elicited. 
The question of a chronic appendicitis was naturally considered, but the 
diagnosis did not seem warranted by the findings when the patient was sugar 
free. No mention was made of any abnormal findings in the appendix on 
postmortem examination. 

We have not attempted to report the urine and blood findings of each 
admission. They would make a volume by themselves. The admission blood 
sugars were never below 330 mg., and the CO, combining power of the plasma 
varied from 5 volumes per cent to 40 volumes per cent. The urine usually 
showed albumin and casts during the period of ketosis, as well as sugar and 
the acetone bodies. 

The amounts of insulin required to overcome the comatose state varied 
from 200 units to 530 units. 

The patient’s final attack of diabetic coma was treated in the New York 
Hospital and is not included in Table II. We are indebted to the New York 
Hospital for their findings, the report of the treatment and the complete 
autopsy report. 


REPORT FROM NEW YORK HOSPITAL 


M. S., aged sixteen years, was a patient in this hospital from December 3, 1931 to 
December 4, 1931, when she died. She was admitted in a state of coma at 9:45 a.m. On 
December 2, she felt thirsty and vomited. That evening at 11:30 P.M. she became uncon 
scious and was brought to this hospital. Patient was found in a state of restless coma with 
very flushed cheeks, Kussmaul breathing, soft eyeballs, dry mouth, and fruity odor on breath. 
The skin was very cold, temperature 94.2° F. 

Progress.—Urine showed four plus sugar, four plus acetone, and diacetic acid. In 
sulin was given at the rate of about 25 units an hour. Glucose eclysis was given on admis- 
sion, 100 grams being instilled. As the clysis was not satisfactorily absorbed, a needle was 
put into the vein and a continuous saline infusion started which was allowed to run steadily, 
administering 500 ¢.c. an hour until 43 liters had been absorbed. By this time the mouth 
and lips, which had been extremely dry, were somewhat moist and the pulse, which had been 
very weak and thready, had very markedly improved in quality. The temperature, however. 
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had shot vertically upward from 94.2° to 99.6° to 105.0° F. Urine specimens taken at hourly 
intervals during the day showed continuously four plus sugar, acetone, and diacetie acid. 
At about 11:30 P.M. her pulse became somewhat irregular, respirations catching and halting. 
Urine specimen at this time showed very marked diminution in acetone and diacetic acid 
with slight diminution of sugar. Patient expired at 12:50 A.M., December 4, 1931. Autopsy 
was performed. 

Diagnosis.—Diabetes mellitus. 

Complications.—Acidosis, diabetic-bronchopneumonia (hemorrhagic). 

Postmortem Examination.—Kidneys: Each weighed 150 grams. The capsules stripped 
readily leaving a smooth surface. The surfaces presented an unusually regular mass 
of red strands which separated grayish areas of 0.1 em. in diameter from one another, On 
section, the markings seemed regular, but they were very distinct, there being a very marked 


contrast between the gray areas and the injected ones. Pelves and ureters were uninjected. 
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Chart L—Showing carbohydrate, protein and fat content of diet and units of insulin, after each 
hospital admission. 


Microscopically, there was marked granular degeneration, presumably in part post- 
mortem. There was marked spotty congestion. There was a small sear-like area of uncertain 
nature. 

Pancreas: Seemed to be of about normal size, but was soft, slippery and somewhat 
yellowish throughout. The ducts were not grossly recognized. It weighed 100 grams. 

Sections from the head and body showed so much postmortem change as to make their 
study useless. That which probably came from the tail was partially preserved and showed 
a single moderately hyperplastic island of Langerhans. The perilobular tissue showed marked 
postmortem change. 

Spleen: Was soft and small, weighing only 100 grams. The capsule was of the normal 
purplish color. On section, the pulp was dark red in color and very soft solid in consistence. 
[t seemed to form semi-isolated masses of about 0.3 em. in diameter. Two firm but not 
apparently calcific yellowish nodules, one 0.1, one 0.2 em. in diameter, were found in the 


pulp. 
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Microscopically, the separate (yellowish) nodules showed caseous degeneration in their 
centers with peripheral fibrosis. The picture was rather suggestive but not diagnostic of 
tuberculosis. The pulp showed great postmortem change. Lymphocytes were scanty except 
in the malpighian bodies. 

Anatomic Diagnosis.—Necrosis of pancreas, postmortem (diabetes mellitus, from clin- 
ical history) ; chronic bronchopneumonia; hemorrhages under pericardium and pleura; pos 
sible old tubercles of spleen and kidney. 

Bacteriologic Findings.—<Aerobie and anaerobic cultures of blood from heart show B. 
Welchii. 


Probable Cause of Death.—Diabetes mellitus. 


DISCUSSION 


There is no doubt that in this ease the severity of the diabetes was in- 
creased by the constant dietary indiscretions, resulting in the repeated occur- 
rence of coma or profound ketosis. In Chart I we have endeavored to show 
graphically the increasing insulin requirement over the seven year period of 
the patient’s life. The diet during this time changed from a high fat low 
carbohydrate diet, to a lower fat high carbohydrate diet, although neither of 
these constituents of the diet reached the levels that are being used today. 
Until October, 1929, the patient’s carbohydrate intake varied from 40 to 
60 grams and the fat intake varied from 100 to 150 grams. The insulin dur- 
ing this period rose steadily from 20 units a day to a peak of 50 units a day. 
During the next period, when the carbohydrate was raised until it finally 
reached a level of 150 grams daily, the fat was kept at about 100 grams daily. 
The insulin requirement rose from a total daily dose of 60 units to a peak of 85 
units. These diets represent what the patient actually was able to tolerate by 
the end of each period of hospitalization. They were never really continued 
long enough for one to make any statement as to the comparative effects of 
the two types of diet as the patient never adhered to her diet when out of the 
hospital. 

The degree of dehydration that was present on almost every admission 
is borne out by the small urine volume as compared to the large fluid intake. 
The amounts of fluid retained on the last nine admissions varied from 2700 e.c. 
to 8300 ¢.c. On six of these last nine admission (Nos. 13, 14, 16, 18, 19, 20) 
anuria was present and was only overcome by the use of continuous intra- 
venous infusions. Functional renal insufficiency as a cause of death in dia- 
betic coma has been stressed by Coburn.’ The occurrence of anuria was al- 
ways accompanied by a fall of blood pressure. When it was possible to raise 
this by infusions or transfusions, urine excretion was resumed, there was an 
increased excretion of acetone bodies and recovery took place. In Coburn’s 
eases death oceurred in sixteen patients (18 per cent) following renal shut- 
down. 

The other striking feature in this ease was the presence on each admission 
of vomiting, abdominal pain and tenderness. This occurred with the utmost 
regularity. Joslin? has drawn attention to this complication of diabetic coma 
and considers it as a condition which may confuse the diagnosis. Unfortu- 
nately, the leucocyte count is not much of an aid in differentiating coma from 
an acute abdomen, as leukocytosis is usually present in coma. Joslin.’ 


ree yen Oe ee 


a Pees 








Ris 2 SN 


Bis <P BET i REN P96 a has 














MEYER: LIVER AND IRON PREPARATIONS 1127 


The surprising thing, in the case of this patient, was that she withstood 
so many attacks of coma. But for insulin she would undoubtedly have suc- 
ecumbed to the first or second attack. 
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BLOOD REGENERATION IN DOGS AS INFLUENCED BY LIVER AND 
IRON PREPARATIONS* 


ArTHUR E. Meyer, Pu.D., Rockrorp, IL. 


HIS work was undertaken to ascertain the blood regenerating properties 

of two fractions of horse-liver extract, one of which is known to be active 
in pernicious anemia and the other (an aqueous extract of whole liver) is 
presumed to be active in secondary anemia on the basis of the work of Whipple 
and others.' The effectiveness of iron in various forms was also studied. 


METHODS 


In order to obtain comparable results, the experiments were performed 
on three litters of dogs, whose past history was known and whose diet had 
been controlled sinee birth. The experiments were divided into groups, a 
litter representing one group at a time. When a litter was to be used over 
again, several months were allowed to elapse between the two tests. In all 
the experiments, the animals were kept on a basal diet and in each group, 
one dog used as a control. This diet was low in iron but permitted blood re- 
generation in about thirty-five days. The constituents of the diet were: white 
bread 73 gm., bran 5 gm., dried skim milk 20 gm., canned tomatoes 15 e.c¢., 
cod liver oil 0.7 ¢.¢., yeast 1 gm., Osborne and Mendel’s salt mixture without 
iron 0.6 gm. and horse fat 7 ¢.c. The dogs remained in excellent health and 
consumed their ration completely each day. The substances to be investigated 
were mixed with the food. 


Anemia was produced by bleeding. The blood volumes were first deter 
mined, then from one-quarter to one-third of the total volume of blood was 
drawn each second or third day until the hemoglobin value fell between 30 
and 45 per cent. It required fewer bleedings to produce anemia the second 
time, due probably to depletion of iron reserve. When the hemoglobin was 
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sufficiently reduced, the substances to be tested were added to the diet, while 


the control was maintained as before on the basal ration. Erythrocyte counts 
and hemoglobin determinations were made on an average of every fifth day. 
The Newcomer method was used for hemoglobin determinations, and the same 
dise, standardized by the Elvehjem method** was used throughout the experi- 
ment. The hemoglobin values are expressed in percentage, 16.92 gm. per 
100 ¢.c. being taken as the normal. Reticulocyte counts were made but omit- 
ted because they are of little significance in this connection. Blood volume 
determinations were made frequently, the method of Rowntree and Brown® 
being used. The total amount of hemoglobin in circulation was caleulated 
from the blood volume and hemoglobin determination. 

All of the hematogenetic substances tested were mixed with the food: 
complete ingestion was obtained in every case. These substances were as 
follows: 

Preparation 1.—Liver extract P—a purified horse liver extract of known 
potency in pernicious anemia, described by Richter, Meyer and Ivy (1932).4 
One cubic centimeter of the extract represents the antipernicious anemia 
value of 8 gm. of whole liver. 

Preparation 2.—An aqueous extract of horse liver, evaporated in vacuo 
so that one part of extract represents 4 parts of whole liver; this is referred 
to as Liver Extract S No. 4:1. 

Preparation 3—An aqueous solution of ferrous chloride. 

Preparation 4.—Eighty grams of ferrous chloride were made up to 100 ¢.e. 
with water and filtered into 700 ¢.c. of glycerol. The reaction of this solu- 
tion is decidedly acid. | 

Preparation 5.—The fifth preparation was made from the preceding fer- 
rous chloride solution in glycerol (No. 4) by treating it with 10 per cent 
sodium hydroxide until a Py of 6.8 was attained as judged by the indicator 
method, using bromthymol blue as indicator. This value does not represent 
the exact Py, since in an crganic solvent the indicator method is subject to a 
correction. About 20 ¢.c. of 10 per cent sodium hydroxide are required for 
800 ¢.c. of the Solution 4. On dilution with water ferrous hydroxide precipi- 
tates. The mixture is not highly stable and therefore was freshly prepared 
each week and was kept in small corked bottles. 

Preparation 6.—Since it was found that serum, presumably the serum 
proteins, stabilize the eclloidal iron present in Preparation 5, a mixture was 
made of defibrinated blood and liver extract S 4:1 in equal parts. The neu- 
tralized Mixture 5 together with aledhol and sugar solution was added in 
such a proportion, that a third aliquot portion was added. The final mixture 
contained in 100 ¢.¢., 220 mg. of iron element in form of Preparation 5 and 
1414 per cent of aleohol. The rationale of this preparation has been discussed 


together with clinical reports by Richter, Meyer and Legere.® 


: *I wish to express my thanks to Dr. Elvenjem, University of Wisconsin, for supplying me 
With the crystallized hemin, used for this standardization. 
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RESULTS 


The findings are summarized in Tables I to VI, which compare the hemo- 
globin regeneration of control animals with the regeneration which occurred 
when the test materials, in the stated dosage, were added to the diet. 


DISCUSSION 


The small number of animals used for each substance, together with the 
difficulty of producing entirely comparable anemic states in the various ani- 
mals, makes it difficult to draw more than tentative conclusions from these 
results. The most significant result is the apparent superiority of the neu- 
tralized glycerol-iron mixture (Preparation 5) over other forms of inorganic 
iron. It is hardly necessary to review the voluminous and discordant litera- 
ture, which deals with the various forms of iron in secondary anemia, or to 
point out that iron, as it is usually administered in small doses, is not highly 
effective. Whipple® has shown that beef-liver feeding produces maximal re- 
generation of hemoglobin. Whole liver was not fed in our experiments; but 
it is significant that the neutralized glycerol-iron produces regeneration at 
about the same rate as an aqueous extract of whole liver, and not much less 
than a whole liver aqueous extract combined with the neutralized iron. It is 
difficult to explain this superiority. The reason for the use of the neutralized 
iron was solely the avoidance of irritation of the stomach. It may be some- 
thing like the ‘‘half masked iron’’ of which Starkenstein’ (1928) speaks, and 
which is supposed to be partly colloidal hydroxide and partly complex iron 
ions. 

The triple mixture of liver, blood, and iron gave the results which might 
be expected ; namely, a very rapid return to normal. One might even anticipate 
that this mixture would produce hemoglobin regeneration at a much more 
‘apid rate than any form of iron given alone. However, the superiority is not 
marked, indicating that in these animals the anemia is due primarily to an 
iron deficiency. An interesting effect is noted in the animals in which liver 
fraction P 8:1 was used (antipernicious anemia fraction). Here the forma- 
tion of stroma, as indicated by the red count, was increased beyond the normal. 
The apparent further decreased ability of the body to form hemoglobin, as 
might be coneluded from Test 3, was not confirmed in Tests 22 and 23. It 
shows, however, the inefficacy of this fraction in secondary anemia when iron 
is missing. From the low iron content (only traces) of this fraction, more 
could not be expected.® 


SUMMARY 


Experimental hemorrhagic anemia in dogs has been treated with the 
liver extract active in pernicious anemia, with an aqueous extract of whole 
liver and iron in various forms. The best results were obtained with a neu- 
tralized solution of ferrous chloride in glycerol, in which this iron compound 
was combined with aqueous whole liver extract and blood. Purified liver ex- 
tract (fraction G, active in pernicious anemia) stimulated erythropoieses but 
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has no favorable effect on the hemoglobin formation. Our results indicate 
that iron, particularly in a ‘‘colloidal form’’ plays an important, if not an 
essential role, in the regeneration of hemoglobin in hemorrhagic secondary 
anemia. Although we do not doubt that an aqueous extract of whole liver 
may contain organic substances which play a more or less specific réle in the 
regeneration of hemoglobin in secondary anemia, we believe that the copper 
and iron content of aqueous whole-liver extracts are of significant importance. 
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BISMUTH IN THE TREATMENT OF SYPHILIS* 


Harry BeckMAN, M.D., MILWAUKEE, W)s. 


HE extensive use of this drug in the treatment of syphilis dates from the FF 
work of Sazerae and Levaditi,’ in 1921, but the experience of the first few 
years was gained exclusively with French “‘patent”’ and ‘‘proprietary’’ prepa- 





rations which were very diverse in their composition. Even now, at the end 
of 1932, there is still so much to learn about bismuth that I offer the following % 
as merely a tentative statement of its status. 


METHOD OF ADMINISTRATION 


This is simple: the drug is not effective when given by mouth, is very 
likely to cause severe reactions and even death when given intravenously, and 
therefore is administered safely and with good effect only intramuscularly. 
The preparation should be drawn into the syringe through a short thick 
needle, which is then to be discarded for a longer and slenderer one with a 
clean lumen. Insert the needle to point down and slightly in from a point in 
the inner part of the upper outer quadrant of the buttock. After carefully 
aspirating (important!) to be sure that the point is not in a blood vessel, in- 
ject slowly and finish with a bubble of air to prevent drawing some bismuth 
cut toward the surface as the needle is withdrawn, which might later cause a 
painful button of induration. Sometimes such buttons last for a week or 
more. 










SOLUBLE AND INSOLUBLE PREPARATIONS 


Early attempts to compare the absorbability of aqueous solutions of sol- 
uble salts and suspensions of insoluble salts in oils by x-ray studies of intra- 
muscularly injected compounds, were not successful; but the recent studies 
of numerous investigators (Hanzlik and Mehrtens,'® von Oettingen,* Lomholt,* 
and others) of the rate of excretion in the urine and feces, coupled with ac- 
cumulating clinical experience, have fixed the status of these two classes of 
preparations with reasonable certainty. 


















WATER SOLUBLE SALTS 





These preparations are more rapidly and more regularly absorbed than 
the oily suspensions, which is both an advantage and a disadvantage: advan- 
tageous, in that it enables quick results to be attained, so quick indeed that 
some observers feel that bismuth is challenging the place of arsphenamine in 
early syphilis (see below) ; disadvantageous, in that they must be adminis- 
tered twice or thrice in the week, and are thus made quite impracticable for 
routine clinic use and even for office practice except in unusual instances 









*From the Department of Pharmacology, Marquette University. 
Received for publication, August 24, 1932. 
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Furthermore, these aqueous solutions are very apt to cause a troublesome 
stomatitis if they are pushed too rapidly. An advantage, on the other hand, 
is that there is no danger of embolism or infarction following these injections, 
which, however, are much more painful than are those of the oily suspensions. 
The following are perhaps the best of the aqueous preparations; the dosage 
viven is for a single course, which may be repeated one or more times after 
an intermission of one month. 

a. Bismuth sodium tartrate (N.N.R.).—The initial dose is 0.015 gm. (14 
grain), which is doubled usually with the second dose and continued in two 
or three doses weekly for six to ten weeks, 

b. Bismosol (N.N.R.).—Administered usually twice a week in 1 ¢.c. doses 
until twenty doses have been given. 

c. Thio-Bismol (N.N.R.).—-The average dose, 0.2 gm. (3 er.) is injected 
twice weekly for a series of twelve to fifteen doses, 

d. Iodobismitol—tThis preparation is not really an aqueous solution but 
is ineluded here because it contains an active bismuth salt dissolved in ethyl- 
ene glycol and has for all practical purposes the above enumerated advantages 
and disadvantages of the solutions of salts in water. Ten injections of 2 ¢.c. 
each are given in about three weeks. 


SUSPENSIONS IN OIL 


These preparations are much more slowly and irregularly absorbed than 
the solutions and are not generally felt to be as well suited for treatment of 
early syphilis as are the latter. If this prolonged absorption were regular in 
rate the advantages would be obvious in late syphilis, but unfortunately dur- 
ing a period of very slow absorption a pocket of bismuth seems at times to be 
emptied into the circulation with a resultant attack of stomatitis of an explo- 
sive type. The injection of these suspensions causes much less pain than the 
injection of aqueous solutions, sometimes none at all, and the injections need 
be made only once a week. But to counterbalance these great advantages 
there are the following disadvantages: (a) sterile abscesses of rather large 
proportions may occur even a long time after the injections have been stopped ; 
either they must be opened or they will spontaneously rupture; (b) though 
embolism has occurred with perhaps no greater frequency than in the use of 
insoluble mereury, infaretion following injection into an artery has been 
noted in a rather distressingly large number of instances; there is immedi- 
ately great pain and nearly always ultimately gangrene and sloughing out of 
the affected area. From the standpoint of clinic administration, there is an- 
other serious disadvantage of the oily suspensions, as shown by Cole, Hender- 
son et al (1931): syringefuls taken from oily bismuth suspensions in bulk 
will contain very variable amounts of the metal; this objection does not of 
course apply in office practice where individual dose ampules are used. 

The following are perhaps the best preparations : 

a. Mesurol (N.N.R., 1932).—The initial dose of % e.c. is increased to 1 ¢.e. 
at the second dose and injected eight to twelve times at intervals of one week. 

b. Olio-Bi-Roche (N.N.R., 1932) —Weekly injections of 2 ¢.c. are given in 
a course of twelve to twenty. 
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e. Potassium Bismuth Tartrate (N.N.R., 1932) —This preparation is un- 
fortunately commercially available in a rather confusing form: if used in 
bulk, 1 ¢.e. is injected onee (or twice) weekly for twenty-four (or twelve) 
weeks; or, preferably, in the larger but usually well tolerated dose of 2 e¢.c. 
once weekly for twelve weeks. There is also available an ampule containing 
this larger dose, and another containing half the amount. 

d. Tartro-Quiniobine (N.N.R., 1932) —Bulk dosage of this drug is per- 
haps more inexact than that of the other suspensions listed above. The am- 
pule commercially available contains 2 ¢.c.; one-half, or the entire, content 
of such an ampule should be injected twice a week for six to ten weeks. It 
is claimed that this preparation is superior in that its content of water sol- 
uble sodium potassium bismuthyl tartrate effeets early action, and the insol- 
uble bismuth iodide prolonged action, which has not yet been conclusively 
shown to be the ease. 

e. Bismuth Salicylate (N.N.R., 1932)—One eubie centimeter of the ecom- 
mercial suspension is usually given once each week for ten weeks. 


LIPOSOLUBLE PREPARATIONS 


In the presence of certain lipoid soluble substances, such as lecithin, mat- 
ter may be satisfactorily dispersed in media in which it is otherwise insoluble. 
The first to make practical application of this fact to obtain optimal disper- 
sion of bismuth were Hermann and Nathan (1925),° whose studies have been 
continued by many other investigators.’* One of the chief advantages urged 
in favor of these liposoluble preparations is that they become effective, 
through rapid absorption, almost as quickly as the water soluble salts, and 
that their absorption continues almost but not quite as long as that of the 
insoluble salts. These claims seem to be borne out by careful excretion stud- 
ies. The injections are, furthermore, relatively painless and rarely lead to 
induration. Stomatitis probably occurs more often with these than with the 
water soluble preparations, but most of the cases are not severe. At the dedi- 
sation of the new Dermatological Clinic in Strasbourg, in July, 1930, the sub- 
ject of bismuth therapy in syphilis was discussed by many of the leading 
Continental syphilologists, and it was evident that the liposoluble prepara- 
tions are gaining favor in Europe because of their dosage being more exact 
than that of the oily suspensions and because they do not cause the late ab- 
scesses of these latter, and also because the therapeutic results obtainable with 
them approach closely those obtained by the use of water soluble prepa- 
rations. The greatest objection to their use is the necessity of injecting twice 
a week. 

Perhaps the two best preparations available in this country, where expe- 
rience with them has not yet been very extensive, are: 

a. Quiniobine (N.N.R., 1932).—Used in a dose of 1 to 2 ¢.c. twice weekly 
for twelve to fourteen injections. 

b. Bismo-cymol.—Injected twice weekly, in doses of 2 ¢.c., for twelve to 
sixteen injections. 
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La 
. : BISMUTH IN EARLY SYPHILIS 
in : Levy (1930)* divided a series of 66 cases into two parts; 41 he treated 
») | with various bismuth preparations, 25 with neoarsphenamine, With lipo- 
“ soluble preparations he caused the disappearance of spirochetes from the 
™ chanere as follows: in four days in 1 ease, six days in 11 eases, 8 days in 1 
| ease, and twelve days in 2 cases. With a soluble preparation the disappear- 
; d ance was accomplished in three days in 1 ease, six days in 9 eases, and eight 
4 days in 1 ease. With insoluble preparations the results were: six days in 
i 1 ease, seven days in 1 ease, eight days in 1 ease, eleven to twelve days in 
8 cases, and sixteen to seventeen days in 3 eases. In the neoarsphenamine- 
t 


treated cases the same result was accomplished’in one day in eight cases with 
a dose of 0.3 gm., and in two days in 6 cases; 2 patients required a second 
injection of 0.45 gm. In 9 eases he used the very small dose of 0.15 gm. neo- 
arsphenamine and accomplished the desired result in one day in 3 cases; in 
the other six the disappearance was completed on the third day by a dose of 
0.3 em. 

Of course the total number of Levy’s cases is admittedly small and the 
two groups are not of comparable size so that statistically the study has no 
value, but I think that the results may nevertheless be fairly looked upon as 
fixing the status of bismuth very high in the treatment of primary syphilis 
but still below that of the arsphenamines. That the drug can quite satisfae- 
torily replace mereury has been many times shown, perhaps no more conclu- 
sively than in Lomholt’s* report of several years ago. He used neoarsphen- 
amine in a series of five or six injections to the total number of about eighteen 
neoarsphenamine injections and sixty of bismuth in a period of about two 
years. In 152 patients thus handled there were no ¢linical relapses during or 
after treatment, no births of children with congenital syphilis, and only 2 posi- 
tive, 7 doubtful, and 143 negative blood Wassermanns at the end of the 
treatment. Excellent results beyond doubt, but still there are those who 
maintain (Cole, in Cleveland, Moore, in Baltimore, O’Leary, at The Mayo 
Clinie, Parran, in New York, Stokes, in Philadelphia, Wile, in Ann Arbor),* 
and rightly, I think, that the great service of bismuth in early syphilis is as 
adjunet to or alternate drug with mereury, and not in displacing the older 
drug altogether. The well-known syphilologists listed just above alternate 
the three drugs through a course as follows: arsphenamine, bismuth, arsphen- 
amine, mereury, arsphenamine, bismuth, arsphenamine, mercury, and still 
feel that final judgment on the relative merits of the two heavy metals is pre- 
mature. That the profession is virtually abandoning mereury in favor of 
bismuth in early syphilis on the basis of individual results rather than long 
time statistical studies, seems to me most unfortunate. 

A few men of great experience, particularly in France (Schwartz,® Emery, 
Rasis, Morin’®), are using bismuth to the exclusion of all other drugs in all 
Stages of syphilis, but they are certainly in the minority. 


BISMUTH IN LATE OR TERTIARY SYPHILIS 


In this ubiquitous type of syphilis there can be no doubt of the great 
value of bismuth in rendering the use of the arsphenamines often unnecessary ; 
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that is to say, since these cases can now be attacked by two metals, bismuth u 
and mereury, as well as the iodides, it seems the part of wisdom to many \ 
syphilologists to employ the more dangerous and in many ways more objec- t! 
tionable arsenicals as little as possible. Since sterilization is very difficult here r 
and holding the disease in check is the most to be hoped for, bismuth had best y 
be used for all it is worth, taking care only, as Cole, Moore, O’Leary et al.‘ y 
particularly stress, to keep the dose moderate in size. Quite remarkable re- ‘ 
sults are sometimes obtained. MeCafferty and MacGregor" gave 16 injec- 
tions, then no treatment for a month. then a blood Wassermann, in 25 patients 


who were asymptomatic with positive blood but negative spinal fluid, all of 
whom had had many courses of arsenic and mereury. Results after three full 
courses of the bismuth: percentage of patients improved as to Wassermann 
test, 64.7 (many rendered entirely negative from 4-plus); percentage un- 
changed, 22.9; percentage of reversions after second and third courses, 13.8. 


BISMUTH IN NEUROSYPHILIS 


; , 3 
All the preparations are used and with such excellent results at times 4 
that enthusiasm runs high in favor of displacing the arsphenamines entirely i 


by the new drug. But the more conservative syphilologists here again favor 
merely adding the bismuth to the list of remedies, arsphenamines, trypar- 
samide, mereury, iodides, hyperpyretic measures, which comprise the anti- 
neurosyphilitie armamentarium of today. 

lodobismitol may perhaps have some special virtues among the prepa- 
rations; at least, Mehrtens and Pouppirt (1931),’? and Hanzlik, Mehrtens 
et al. (1932),? have shown that it penetrates well into the brain of experi- 
mental animals and that it also penetrates into the spinal fluid in the human 
being much better than control mereury preparations. About 50 per cent of 
their series of 100 patients of the several usual types of neurosyphilities were 
; definitely improved clinically and serologically after one year’s treatment, 


although many were in an advanced stage and proved intractable to other 
antisyphilitic medication. The earlier the treatment was initiated, the more 


satisfactory was the result. 


BISMUTH IN CONGENITAL SYPHILIS 





Unfortunately, bismuth is being too often tried to the exclusion of all 
other drugs, as was also the case when arsphenamine was first introduced. 
Still, there is some warrant for this practice in the case of bismuth, for when 
intravenous arsphenamine therapy is very difficult or impossible, and there 
are some other reasons for not using sulpharsphenamine intramuscularly, 
then there are only mercury and bismuth to fall back upon. And of the two, 
intramuscular injections of bismuth are very much better borne by infants 
and young children. An evaluation of the drug that is certain to stand long 
cannot be made yet because no considerable study appeared in the literature 
before 1925, and even now the reports are all upon small numbers of eases that 
have not been observed long enough to determine just what the therapy is 
going to accomplish ultimately. Coppolino’s (1930)'* report will serve to 
indicate methods and results. Dose: % ¢.c. of bismuth salicylate to infants 
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uth under one year, 1 ¢.c. to older children. Course: twenty weekly injections, 
any a with blood Wassermann at beginning and end of each course; if positive, 
jec- 7 treatment continued, if negative, a rest period of four weeks allowed; the 


ere q maximum number of courses was three. Results: statistically the findings 
est q were of no importance, but the observation and impression was that the drug 
al. ; was most efficacious in young infants, rendering them both symptom-free and 





dl serologically negative, and that it was useful but not curative in older chil- 
oe ra dren. The concensus of opinion is probably that bismuth used alone is a bet- 
™ ter drug than mereury alone but that it is not so good as the arsphenamines. 
ao There are several reports of the use of bismuth after arsphenamine alone 
ies or with mercury had failed to reduce a 4-plus Wassermann in congenital cases. 
“ Wright,’* for instance, used the drug in 47 patients between two and sixteen 
g years, averaging about ten years, nearly all of whom had had considerable 
arsphenamine and mercury treatment and all but 4 of whom were strongly 
Wassermann positive. Dose: 5 mg. of potassium bismuth tartrate per kilo- 
= gram, not to exceed 100 mg. (the bismuth content of the weaker of the two 
™ N.N.R. ampules) per week in courses of sixteen injections with a month’s 
ns rest between courses. Result: Wassermann reversal was obtained in 20 of 
7 the cases, or 47 per cent. Stokes’ has reported a series in which arsphenamine 
4 and mereury inunctions, suitably carried out over a period of three to four 
years, accomplished reversal in 62 per cent of the cases, but of course it is 
notoriously inaccurate, and perhaps does not even have suggestive value, to 

: compare two different series in this way. 


BISMUTH IN ARSPHENAMINE-INTOLERANT CASES 


Here of course the drug has tremendous value because these patients 
. F have a far better chance of having the disease arrested in them with bismuth 
and mereury than they formerly had with mercury alone. 


THE TOXICITY OF BISMUTH 


One of the greatest advantages of this drug over both mercury and the 
arsphenamines is that, though the reactions of a toxic nature which accom- 
pany its use are many and _ varied, they are rarely severe enough to necessitate 
an interruption of the treatment for longer than a few days. The commonest 
of the symptoms is the appearance of a thin violaceous gray line on the gums, 
indicative of saturation. Experience has taught that it is well to examine the 
urine of patients before beginning the treatment and to use the findings as a 
quantitative guide to the same. Now and then during the courses the urine 
‘ven of patients having no preexisting nephritie disturbances will give evi- 
dence of a beginning toxic process in the kidneys, but this does not happen 
as often as with mereury perhaps and certainly only rarely fails to disappear 
with adjustment in dosage or after a slight pause in treatment. According to 
Heimann-Trosien (1928),'° in most instances the kidneys acquire an increased 
tolerance for the metal, but the fact is not established and is probably open to 
considerable doubt (Taralrud, 1931).'7 Very rarely indeed has a severe or 
long-lasting nephritis been reported. 
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The single other symptom of a deleterious nature which is relatively often 
noted (but not nearly so often as with mereury) is stomatitis; it is usually of 
a mild sort and disappears promptly upon adjustment of the treatment sched- 
ule or dosage. Of the local reactions upon injection I have already treated 
above. Other rare oceurrences: loss of ambition, asthenia, ete. (bismuth 
‘‘erippe’’); herpes zoster, purpura hemorrhagiea, agranulocytosis, nitritoid 
crises, polyneuritis, various exanthemas and dermatoses, diarrhea, jaundice, 
menstrual disturbanees, ete. With the more serious reactions of bismuth in- 
troduced intravenously we need not concern ourselves, since the introduction 
of the drug by this route is absolutely contraindicated. 


SUMMARY 


1. The water soluble bismuth salts are rapidly and fairly regularly ab- 
sorbed but usually eause pain on injection and must be injected too often to 
be ideally suited for use in either private or elinie practice. 

2. The oily suspensions are more irregularly and slowly absorbed than 
the aqueous solutions and may cause embolism or infarction or be followed by 
troublesome abscesses, but they need be injected only once a week and the 
injections are not usually very painful. Only the use of individual ampule 
preparations insures reliable dosage. 

3. The absorption of the liposoluble preparations begins almost as quickly 
as that of the aqueous solutions but proceeds more nearly at the slower rate 
of the oily suspensions. The injections are relatively painless and rarely 
leave sequellae; they must, however, be made as frequently as when using 
aqueous solutions. 

4. In early syphilis bismuth can apparently quite satisfactorily replace 
mercury but should not be exclusively so employed until long-time statistical 
studies have proved its superiority beyond doubt. 

5. In late syphilis there seems to be no doubt that bismuth, properly used 
with mereury and the iodides, often makes the use of the arsphenamines un- 
necessary ; Wassermann reversal is sometimes accomplished in very stubborn 
latent cases. 

6. In neurosyphilis bismuth has proved its right to be added to the list 
of effective agents but not to usurp the place of any of the others. 

7. In congenital syphilis when used alone bismuth is of greater value than 
mercury alone but probably less valuable than the arsphenamines. It some- 
times accomplishes Wassermann reversal where the other two drugs have 
failed. 

8. In arsenic-intolerant cases bismuth is of great value as an alternate 
drug with mereury. 

9. The toxicity of bismuth is much lower than that of either the ars- 
phenamines or mercury. 
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tent of the isolated protein of the liver was higher than that of the muscle. 


THE EFFECT OF NUTRITIONAL STATUS ON THE PHOSPHORUS 
CONTENT OF PROTEIN OF TISSUE* 


O. Huey Fuucuer,t M.D., Rocuestrer, Minn. 


DESIRED to determine any alteration in phosphorus content that might 

occur in the proteins of muscle and liver during changes in states of nutri- 
tion of animals, or during the development of metabolic diseases, with the 
hope that this might contribute information on the ‘‘reserve’’ protein. Tis- 
sues from animals representing different stages of nutrition were first em- 
ployed, but because of the possibility of individual variations in phosphorus 
content of protein, tissues were obtained from the same animal at different 
stages of nutrition, or before and after the development of a disease. The 
tissues were obtained by an operative procedure. Dogs and swine were 
studied, also the livers of four human subjects were analyzed; three repre- 
sented different stages of nutrition and one was myxedematous. 

This work is submitted to show that the phosphorus content of the pro- 
tein of muscle and liver of dogs, and of the liver of human subjects, was 
greatest in the emaciated subject, that no changes of the phosphorus content 
of protein occurred in the swine during the development of cretinism, and 
that the content of the human liver was greater than that of the swine or dog. 


LITERATURE 


Kossel found that the phosphorus content of protein of the livers of lean 
fowls was greater than that of obese fowls. Kruger found that the phos- 
phorus content of the livers of man and beeves was greater during the pre- 
natal period. Grund concluded that the percentage of total phosphorus was 
greater in the livers of emaciated dogs and fowls. King stated that the phos- 
phorus content of protein of dog’s muscle was increased during fasting. 
Francis and Trowbridge thought that the breed and prefattening diet might 
have something to do with the content of phosphorus found in the tissues of 
animals. They found that in raw beef 75 per cent of the total phosphorus was 
in organic form, that fats contained little phosphorus; that the flesh of thin 
animals contained more water-soluble phosphorus than that of obese animals, 
that the percentage decreased with increasing obesity, even when considered 
on a moisture and fat-free basis, and that age was not a factor. Greenwald 
found a diminution of phosphorus output after parathyroidectomy. Sherman 
found that the phosphorus requirement for man of about 70 kg. appeared to 
be about 0.88 gm. a day. Bruce stated that in the herring the phosphorus con- 


_*Abstract of thesis submitted to the Faculty of the Graduate School of the Universit: 
of Minnesota in partial fulfillment of the requirements for the degree of Master of Science in 
Surgery. Work done in the Division of Experimental Surgery and Pathology. 

Submitted for publication September 15, 1932. 

+Fellow in Surgery, The Mayo Foundation. 
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Cahn and Bonat demonstrated that the isolated protein of the livers of emaci- 
ated dogs, guinea pigs, and rabbits contained a higher percentage of phos- 
phorus than did the same protein of the respective obese animals. 


METHOD OF PROCEDURE 


All animals were kept in cages which were provided for separate collee- 
tion of feces and urine, and they had free access to distilled water. Other 
observations and analyses were made of the animals and will be reported in 
another paper. Partial hepatectomy, which consisted of the removal of the 
left lateral lobe, was performed according to the method of Mann and Gra- 
ham, and at the same time the right adductor longus muscle was excised 
and used for analysis; at death, the middle lobe of the liver and the left ad- 
duetor longus muscles were used. All animals were operated on under ether 
anesthesia and all were killed by letting blood under ether anesthesia. 

Dog 1 was a well-nourished female collie weighing 12 kg. Dog 2 was a 
female mongrel that had been fasted thirty days, during which time it had 
lost 3.8 ke. in weight. Dog 3 was a female collie that was observed for 
eighty-one days. Its weight was gradually reduced from 13.6 kg. to 10.2 kg. 
where it remained stationary during the last twenty-six days when the dog 
Was on a maintenance diet. Dog 4 was a very obese female collie weighing 
16.4 kg. at the time of operation. It was fasted forty-four days and weighed 
9.4 ke. at the time of death. Dog 5 was a female collie that weighed 10.6 kg. 
at the time of operation. After recovery from the operation, the dog was 
fed 400 gm. daily for the first twenty days, and 600 gm. daily for the last 
eleven days, of a mixture containing 44 per cent lean horse meat, 44 per cent 
eracker meal, 8 per cent lard, and 4 per cent bone ash. The dog attained a 
weight of 14.4 ke. at the time of death. Dog 6 was an underweight mongrel 
that weighed 8.8 kg. when operated on; after recovery it was fed lean horse 
meat for six days until nitrogen equilibrium was established, then it was 
fasted fourteen days and killed; it weighed 6 kg. 

The swine were given shelled corn and water. Swine 1 weighed 30 
pounds at the time of thyroidectomy. It died forty-two days later after the 
development of cretinism. Swine 2 weighed 75 pounds at the time of total 
thyroidectomy, removal of a wedge-shaped piece of the liver, and excision of 
the right adductor longus muscle. It was killed sixty-two days later, after 
cretinism had developed. 

Livers from four human subjects which had been preserved in the 
Robertson-Lundquist modification of Kaiserling’s solution were analyzed, 

The liver was pressed between absorbent cloths to free it of blood. It 
was then forced through screen wire (sixty meshes to the square inch’) thus 
separating the parenchyma, which was reduced to the consistence of thick 
buttermilk, from the stroma. The fixed human liver was reduced to small 
particles by a nutmeg grater; the stroma remained behind as long shreds. 
The muscle was freed of fat and fascia and was macerated by the mortar 
apparatus. The protein of all tissue was isolated by using Green’s modifica- 
tion of Janney’s method. The dried isolated protein was analyzed for phos- 
phorus according to the method described.® 
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RESULTS 
The data in Table | suggested that the isolated proteins of muscle and 
liver of emaciated dogs contained a higher content of phosphorus. The pos- 
sibility of individual variations was eliminated in Dogs 4 and 5 when the 
same animal in one case lost weight with an increase in the percentages of 
phosphorus in the isolated proteins of muscle and liver, whereas the converse 
occurred in the animal that gained weight. Dog 6 showed no change in the 
protein phosphorus considered despite a loss in weight. It was emaciated 
at the beginning of the experiment and probably had to live on its own bio- 
plasm as the ‘‘reserve’’ protein had already been exhausted, an idea further 
supported by the comparatively high percentage of phosphorus content of the 
proteins at the beginning of the study. 




































TABLE [ 


Dogs STUDIED 










































































































































































CHANGE | PHOS- | CHANGE 
— "INAL | > by | 
ne oe 1 ae pays | pays | com- | pro- | PHO | OF 
DOG BREED |WEIGHT, WEIGHT,| WEIGHT, : an oa : RUS,* | PHOS- 
ees ‘pee FED FASTED | MENT | TEIN ’ 
KG. KG. PER PER | PHORUS 
| | CENT | _ | CENT | PER CENT 
1 Collie 12.0 | 120 | oO | Very |Muscle|} 0.099 | 
_| a obese | Liver 0.206 
2 Short 12.0 | 82 | -31.66 Under- | Muse le | 0.106 | 7 
hair | weight | Liver 0.326 
3 |Collie 13.6 | 10.4 | -23.52 Under- sele | 0.12: 7 
weight | Li iver | 0.320 
4+ |Collie 16.4 “Musele | 0.094 | 
| Liver 0.217 
| Musele | 0.117 +23.9 
’ 9.4 42.7 44 | Liver 0.437 +83.6 
5t {Collie 10.6 | Musele | 0.091 
Liver 0.316 
| Musele | 0.085 — 6.6 
14.4 +35.8 31 | Liver 0.268 —13.6 
6$ {Short 8.8 Muscle | 0.120 
hair | Liver 0.312 
| Muse le | 0.119 9.0 
6.0 -31.8 | 6 15 | Liv er 0.310 0.0 
: *Phosphorus « content of isolated proteins was greater in “th e “underweight dogs. 
‘ *Phosphorus content protein of isolated muscle and liver increased 23.9 per cent, and 83.6 





per cent respectively when the dog had lost 42.7 per cent in weight. 


tPhosphorus content of protein of isolated muscle and liver decreased 6.6 per cent and 13.6 
per cent respectively when the dog had gained 35.9 per cent in weight. 


§Phosphorus content of protein of isolated muscle and liver remained constant despite loss 
of weight. 



























TABLE II 
SWINE STUDIED 























INITIAL | INTERVAL, | FINAL 






























— PHOSPHORUS, 
SWINE _|weicHr, te. aie lweiguT, tp.| COMMENT PROTEIN x f PER CENT 
47 7 | Muscle | 0. 134 
_ gr. 30 ____ (died) 30 Cretin | Liver | 0.370 
Muscle 0.160 
24 75 Liver 0.330 
62 | Musele 0.100 
_ : | (moribund) | 68 | Cretin | Liver 0.325 








* Died forty- -seven mn days after total thyroidectomy. Control swine prospered on same diet. 


7Development of cretinism caused no change in phosphorus content of isolated protein. 
Swine was moribund when killed. 
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FULCHER: PHOSPHORUS CONTENT OF PROTEIN OF TISSUE 


TABLE IIT 


PATIENTS STUDIED 








. BODY WEIGHT OF SUB- . PHOSPHORUS,* 
PATIENTS WUTRETION JECT, LB. CAUSE OF DEATH van cae 
Poorly nourished 140 Ureteral calculus 0.461 
Well nourished 165 Hemorrhage 0.440 
Obese, graded 2 180 Skull injury 0.395 
Obese, graded 4 200 Myxedema 0.447 


; *Phosphorus content of isolated protein of liver was greatest in most emaciated subjects; 
in a myxedematous subject it was intermediate. 








Swine 1 and 2 (Table II) did not live on shelled corn and water after 
total thyroidectomy, although normal swine prospered for a period of sixty 
days. Calcium in the blood was normal in each case and necropsy revealed 
evidences of metabolic disturbance only. 

The protein phosphorus content of livers of human subjects (Table III) 
varied also according to the state of nutrition, with the exception of that of 
the myxedematous subject which was intermediate. The fact that myxedema 
is characterized by altered protein metabolism probably accounted for this 
result. 

SUMMARY 


Phosphorus changes occurred in the isolated proteins regardless of whether 
the state of nutrition had been produced acutely, as in the ease of Dog 4, or 
had existed chronically, as in human subjects. The phosphorus content of 
protein was greater in the more emaciated subjects with but one exception which 
might probably be accounted for by the reserve protein, as suggested by 
Cahn and Bonat. 

No changes in the content of phosphorus in the protein occurred in the 
swine during the development of cretinism. In case of human beings the 
livers of the more emaciated subjects contained more phosphorus in the pro- 
tein with the exception of the one that was myxedematous. 

The changes as well as the percentages of protein phosphorus in the 
liver were greater than those of muscle at different levels of nutrition. 

The variability in the phosphorus contents of different isolated proteins 
may account partly for the varying results given by different authors, 
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INVESTIGATIONS CONCERNING THE EFFECT OF BLOOD 
TRANSFUSION ON THE HEART* 


I. ELECTROCARDIOGRAPHIC STUDIES 


Sirik H. Ponayes, Pw.B., M.D., CHARLES SHooKHoFF, M.D., AND 
DANIEL Kornsium, M.D., Brookiyn, N. Y. 


¥ IS not always safe to perform a blood transfusion on an individual known 
to be suffering from cardiac or cardiovascular disease. In the performance 
of about 3500 transfusions the writer (P) has noticed a number of reactions 
which seemed to be due to cardiac embarrassment, all other known causes 
having been exeluded. Three illustrative cases of this type are cited briefly: 

Case 1.—L. G., aged sixty-seven, a case of carcinoma of the pancreas with severe 
jaundice developed bleeding from a cholecystgastrostomy wound. A blood transfusion was 
ordered to replace the loss of blood and to improve her general condition. After having re- 
ceived 450 ¢.c. of compatible blood, the patient became very faint and feeble and requested 
that the transfusion be stopped. Her request was granted but the patient lost consciousness, 
became cyanotic, developed clonic convulsions and died within two minutes after the onset of 





symptoms. There was no postmortem examination. 


CASE 2.—H. U., aged twelve, a case of active rheumatic endocarditis presented signs 
of decompensation and marked anemia. A blood transfusion was requested by the attending 
physician to combat the anemia. The child had received 200 ¢.c. of blood when she began 
to complain of numbness in the arm receiving the blood, became faint, and developed marked 
cyanosis, an imperceptible pulse, and stertorous breathing. The transfusion was stopped at 
once but the patient lost consciousness and showed signs suggestive of a cerebral accident. 
She died within five minutes after the onset of the symptoms. A postmortem examination 
was not permitted. 


CASE 3.—A woman, fifty years of age was in a condition bordering on shock follow- 
ing the removal of huge fibroids of the uterus. Her cardiac condition prior to operation was 
poor. A blood transfusion was ordered to improve her general cardiovascular tone. After 
having received 400 ¢.c. of blood, the patient developed symptoms similar to those described 
in Case 2, but the progress of the symptoms ceased with the cessation of the transfusion. 
The patient eventually recovered but remained very weak for several days. 








_*From the Department of Pathology, Dr. Max Lederer, Director and the Division of 
Cardiology, Jewish Hospital of Brooklyn. 
Received for publication, September 23, 1932. 
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In no ease of this group could the reaction be ascribed to incompatible 
blood or other demonstrable cause. Since there was evidence of existing car- 
diac pathology in these cases various experiments were undertaken to study 
the effects of transfusion, in order to determine if possible, the réle played 
py the heart in these reactions. The present report deals with electrocardio- 
graphic observations made before, during and after blood transfusions per- 
formed on patients with normal and diseased hearts. Since no records of 
similar studies on the human being could be found in the available literature, 
the results of this investigation were considered to be of sufficient value for 


publication. 


























Fig 1.—(A) Tracing previous to removal of blood. (B) Removal of 100 c.c. of blood. 
(C) Removal of 200 cc. of blood. (D) Addition of 500 c.c. of blood. Note the progressive 
increase in the height of the T-waves in Leads I and II and a decrease in height of T-waves 
in Lead III upon removal of blood. Also note return to orginal form of T-waves in all leads 
upon addition of blood. 





The cases were divided into four groups, according to the cardiae condi- 
tion of the patient as determined clinically and by the electrocardiograph 
before transfusion. Group I consisted of patients with normal hearts; 
Group II, those with chronic valvular diseases; Group III, those with myo- 
cardial degeneration and coronary diseases; and Group IV, those with acute 
and subacute endocarditis. 

In each instance an electrocardiographie tracing was first obtained, after 
which the patient was prepared for the transfusion. No difficulties were en- 
countered in draping the patient or keeping the field sterile for the transfu- 
sion. As the latter proceeded, the electrocardiographie studies were resumed 
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and the number of cubic centimeters of blood injected was noted at regular 
intervals during the tracings. A final electrocardiographie record was made 
soon after the completion of the transfusion. The data collected in this study 
have been tabulated in Table I. 

A study of the table fails to reveal any significant electrocardiographic 
changes which could be ascribed to the effects of blood transfusion in any of 
the cases studied. 

Those of Group I (normal hearts) failed to show any changes, either 
during or after the blood transfusion. 


In Group II (chronic cardiovalvular diseases), one case (No. 1) showed 
a change toward right axis deviation. This change, however, may have been 
caused by a shift in the position of the patient, a circumstance which fre- 


quently cannot be avoided during the preparation of the patient for transfu- 
sion. It is also noteworthy that in Case 3, the patient complained of marked 
precordial oppression, yet the tracing failed to reveal any changes. 

In Group III (coronary sclerosis and myocardial degeneration), there was 
a change toward right axis deviation in two instances. More interesting ob- 
servations, however, were made in two other cases of this group. Case 4, 
which showed ventricular extrasystoles in the pretransfusion tracing, during 
the transfusion showed the presence of auricular extrasystoles which dis- 
appeared after the completion of the transfusion. Since a repeated study of 
this case was not possible, an explanation of this observation cannot be of- 
fered. In Case 11, 200 ¢.c. of blood was first removed during which time an 
clectrocardiographiec tracing was made. This tracing showed a change in the 
T-wave which tended to return to the previous condition on replacement of 
500 ¢.c. of blood (see Fig. 1). Apparently the removal of blood caused this 
change. Further studies are now being made from electrocardiographie trac- 
ings on donors during transfusions to confirm this observation. 

The cases cf Group IV (acute and subacute endocarditis) showed no 
electrocardiographie changes whatever. 


CONCLUSIONS 


Electrocardiographic studies throw little light on the changes in the 
heart during blood transfusion, even though there is definite clinical as well 
as electrocardiographic evidence of existing heart disease. In one case there 
were definite anginal symptoms during the transfusion with no changes in the 
electrocardiographie tracing. Other means than the electrocardiograph must 
be sought as an aid to determine the effects of transfusion on a diseased 
cardiovascular system. 
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THE LARGE Q WAVE IN LEAD IIL OF THE ELECTROCARDIOGRAM* 


A COMPARISON OF THE WHITE AND NEGRO RACES 


RicHAarD ASHMAN, PuH.D., B. J. DELAUREAL, M.D., Epaar Huuu, M.D. 
AND DorotHy Drawe, B.S., New ORLEANS, LA. 


¥ VIEW of the greater incidence of coronary thrombosis in the white race 
than in the negro, and of the recent interest in large Q waves in Lead III 
of the electrocardiogram as evidence of coronary occlusion, we thought it 
would be worth while to compare the incidence of the Q wave in the two 
races. Accordingly every example of the large Q wave was removed from our 
files and the whole group, 212 in all, was studied. In making our selection 
the criteria given by Pardee were adhered to. Only those Q waves were 
chosen whose amplitude amounted to 25 per cent or more of the amplitude of 
the highest R wave of the three leads, and the electrocardiograms of right 
axis deviation with deep S in Lead I were excluded. In every ease, also, an 
upward excursion, R, followed the Q. 

The frequent occurrence of the large Q, in coronary thrombosis was first 
noted by Pardee (1924),’ and was studied in more detail by Levine (1930).? 
More recently papers dealing with this sign have been written by Pardee,’ by 
Willius,* by Fenichel and Kugell,® and by Edeiken and Wolferth.? Pardee 
and Willius were primarily interested in the incidence of cardiac pain and 
arteriosclerotie heart disease among the group of patients with the Q wave; 
while Fenichel and Kugell presented evidence from pathologie studies that 
the Q wave is associated with disease of the interventricular septum, particu- 
larly the lower and posterior portion. In Pardee’s series of Q, patients, 
63 per cent presented the anginal syndrome; in Willius’ series, 38.3 per cent. 
It may be stated at this point, that the incidence of cardiac pain in our series, 
in white patients, falls between these two figures, namely, 47 per cent; or if 
we exclude from our calculation the small number in whom our records are 
questionable regarding pain, 54 per cent. 

The Incidence of Large Q, Among Whites and Negroes.—The electrocar- 
diogramst in our files which fulfilled the criteria given by Pardee were stud- 
ied, in all 212 from 5960 patients, of whom approximately 4870 had heart 
disease. Of the 5960 patients, 3810 were white and 2150, colored, 64 per cent 
and 36 per cent respectively. In the white group approximately 2905, or 
76.3 per cent had heart disease; in the negro group 1965, or 91.5 per cent. 





nil *From the Heart Station of Charity Hospital and the Departments of Physiology and 
Medicine of the Medical Center, Louisiana State University. 

Received for publication, Sept. 23, 1932. 
. 7These were taken during a period of about six years, the majority while Dr. George 
Herrmann was director of the Heart Station. 
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Of the 212 large Q waves in Lead III, 160 were obtained from white and 
52 from colored patients. The incidence among the white and colored groups 
is therefore, 4.2 and 2.4 per cent, respectively. If, however, we exclude all exam- 
ples of large Q wave found in patients in whom no diagnosis of cardiac disease 
could be made, and also exclude this group from the total number of patients, 
the incidence in the white and negro groups becomes 4.9 and 2.5 per cent re- 
spectively. The reason for this change is that many more white than colored 
patients entered the Heart Station without frank evilence of heart disease. It 
can be stated, therefore, that the incidence of large Q waves in Lead III of the 
electrocardiogram is twice as great among white as among colored patients 
with cardiac disease. Looking at the same fact in a different way, although 
well over a third, 36 per cent, of all patients were negroes, they contribute 
but 24.5 per cent; i.e., less than a fourth, of all the large Q waves. This 
difference would be more striking if all cases without definite heart disease 
were excluded. 

The reason for this racial difference is probably to be found in the greater 


incidence of coronary artery disease in the white race, a difference which 


cannot be wholly explained on the assumption that negroes, in general, do 
not live long enough to develop coronary sclerosis. This is indicated by the 
following: The average age of all white patients admitted to the Heart Sta- 
tion was about 42 years, 57 per cent of whom were 40 or above, and 41 per 
cent, 50 years or over. The average age of the negro patients was 41 years, 
57 per cent of whom were 40 or over, and 32.5 per cent, 50 or above. In con- 
trast to this small difference, the average age of the white patients in the 
large Q, group was 54, of the negroes 41.5. We interpret this to mean that 
those factors, other than coronary disease, which tend to produce a large Q 
wave may operate at an earlier age, while coronary disease, which is respon- 
sible for the majority of the large Q waves in whites, is found most fre- 
quently at ages beyond 50. Factors other than coronary disease which tend 
to produce large Q waves were in the minority among the white patients; 
but in the majority among the negroes. 

The Etiologic Factors Responsible for the Large Q Wave.—Even without 
resorting to more involved statistics, it is apparent that coronary thrombosis, 
and the analogous pathologie changes which occur in certain eases of angina 
pectoris are the most important single cause in the production of the large Q 
wave in Lead III. Among the 120 white males with the Q wave, no fewer 
than 24 presented a typical clinical picture of coronary thrombosis; but only 
1 among the 40 white females. In contrast with this, only 2 of the 52 negroes 
in this group, both of whom were females, gave a history even slightly sug- 
gestive of coronary thrombosis. The incidence of the various etiologic fac- 
tors in the production of heart disease in the white and negro patients seen in 
the Heart Station is given in Table I. It is, of course, recognized that no 
definite separation can be made of arteriosclerotic and hypertensive heart dis- 
ease. All patients with systolic and diastolic hypertension are here classed ::s 
hypertensive. The arteriosclerotic group includes those without diastolic hy- 
pertension. The average ages of our hypertensive patients were as follows: 
white males 56.5; white females 51; colored males 51; colored females 47. In 
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view of this racial difference in the age of development of cardiac symptoms 
in hypertension (and probably in onset of the condition), it is probable that 
many, if not most, of the hypertensive white males had also some degree of 
coronary sclerosis, while in the colored females the reverse is probably true. 


TABLE I 


HEART STATION | eee 
| LARGE Q, | CONTROL GROUP 


ETIOLOGY | POPULATION 
| WHITE | COLORED | WHITE | COLORED 
Arteriosclerotic | 26.9 
Hypertensive | 13.6 23.6 25.0 28.8 
Syphilitie | 8.7 34.1* 6.9 | 28.8 8.8 32.7 
Rheumatic | 12.7 9.8 3.1 | 7.7 6.9 9.6 


WHITE | COLORED 


33 | 39.3 11.5 








13.1 46.2 


19.4 25.0 


Hyperthyroid 2.4 , | 1.9 1.2 3.8 
Other, Including Unknown 11.9 8.5 75 | 138.5 | 7.5 5.8 
No Definite Heart Disease 23.8 8.6 | 6 | 5.8 16.9 11.5 








*We are indebted to Dr. Herrmann for the criticism that the criteria upon which a 
diagnosis of syphilitic aortitis was based were often inadequate, particularly in the negro. 
In a considerable percentage of this group, in spite of a positive Wassermann reaction or 
history of syphilitic infection, together with other suggestive signs, the true diagnosis was 
probably arteriosclerotic heart disease rather than syphilitic. This group does not include 
hypertensions, however, even when there was also a strong presumption of associated syphilitic 
vascular disease 


For comparison with these data the incidence of the various etiologic fac- 
tors among white and colored patients whose electrocardiograms presented 
large Q waves in Lead III is also shown in the table. A comparison of the 
first and second parts of the table brings out the fact that arteriosclerotic- 
hypertensive heart disease, although constituting 41.5 per cent of all white 
admissions to the Heart Station, supplied 71.2 per cent of all the large Q 
waves in the whites, while among negroes the corresponding figures are 37.5 
per cent and 42.3 per cent. - In white patients, syphilitic heart disease con- 
tributes less than its quota of Q waves, and the same is true to a more striking 
degree of rheumatic heart disease and other conditions, including those in 
whom a single examination revealed no definite evidence of heart disease 
(vide infra, Q, with no heart disease). In negro patients the percentages are 
less reliable because of the relatively small number of cases. It appears, how- 
ever, that the arteriosclerotic-hypertensive group contributes slightly more 
and the syphilitic group somewhat less than their due proportions of Q waves. 

In view of the fact that the average age of the patients with large Q 
waves is greater than that of patients as a whole, we felt that the control 
figures we have presented fall short of proving that there is any necessary 
connection between arteriosclerotic heart disease and incidence of the Q wave, 
since another group of the same age, but without the Q wave, might show 
the same incidence of that etiologic factor. Accordingly we selected 212 
cards at random, matching every patient in the Q wave group with another 
patient of the same age (usually of identical age, but always within a year 
or two), sex and color, but without the Q wave. This control series, there- 
fore, is of the same sex, color, and average age as the Q wave group. In the 
last line of the table we give the etiologie factors involved. It will be noted 
that the arteriosclerotic-hypertensive group, 71.2 per cent in the Q group, 
falls to 58.7 per cent in the white control group, while every other etiologic 
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factor in the control rises in percentage, notably, the diagnosis of no demon- 
strable heart disease. The increase in the syphilitic group is not great. By 
such a comparison we again demonstrate the importance of arteriosclerotic 
heart disease as the chief factor in the production of the large Q wave in 
Lead III. 

Incidence in the Large Q, Group of Otherwise Normal Electrocardiograms. 
—In Willius’ 300 electrocardiograms exhibiting the large Q wave in Lead 
III, the Q wave was regarded by him as the only significant electrocardio- 
graphic feature in 198 cases (66 per cent). He says: ‘‘Therefore, the ab- 
normality may be looked on as being an additional diagnostic sign that may 
be of reliable significance when the electrocardiogram is otherwise unal- 
tered.’"* We agree with this statement and also with the conelusion of 
Fenichel and Kugell,’? namely, that often, after the infarcted myocardium 
has healed, the Q may be the only evidence of past thrombosis. However, in 
our series of 212 electrocardiograms with the Q wave, we found definite elec- 
trocardiographie evidence of myocardial disease in the majority. Of the 160 
electrocardiograms of white patients, 34.3 per cent were normal, except for 
the presence of the Q; of the negro patients, 23.1 per cent. 

The Incidence of Cardiac Pain among patients whose electrocardiograms 
reveal the large Q wave also serves to emphasize the contrast between the 
‘aces, and, in the white race, between the sexes. The incidence of pain 


was as follows: 
White males: pain 64 or 53.3 per cent ; no pain 40 or 33.3 per cent; doubt- 


ful 15 or 12.5 per cent. 

White females: pain 11 or 27.5 per cent ; no pain 22 or 55 per cent; doubt- 
ful 7 or 17.5 per cent. 

Colored males: pain 4 or 19 per cent; no pain 16 or 76 per cent; doubt- 
ful 1 or 5 per cent. 

Colored females: pain 9 or 29 per cent; no pain 14 or 45 per cent; doubt- 
ful 8 or 26 per cent. 

The incidence of pain among the white males, therefore, was much 
greater than in any other group. White females show more pain than the 
negro group as a whole. The difference in pain between negro males and 
females is probably not significant, unless it, and the excess of large Q waves 
among the colored females, reflects the greater incidence among them of hy- 
pertensive heart disease. That the colored female exhibits a higher propor- 
tion of hypertensive heart disease than the colored male is shown by Schwab 
and Schulze,® a finding we ean confirm. 

Our records show very conclusively that the incidence of cardiac pain 
among white patients as a whole (19.8 per cent) is much less than among 
this Q wave group. But obviously a true comparison must be with another 
group of the same average age, sex, and color. The following figures are 
from the control group of 212 patients already mentioned. 

White males: pain 36 or 30 per cent; no pain 68 or 57 per cent; doubt- 
ful 16 cases or 13 per cent. 

White females: pain 8 or 20 per cent; no pain 22 or 55 per cent; doubt- 
ful 10 cases or 25 per cent. 
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Colored males: pain 5 or 24 per cent; no pain 13 or 62 per cent; doubt- 
ful 3 or 14 per cent. 

Colored females: pain 9 or 29 per cent; no pain 17 or 55 per cent; doubt- 
ful 5 or 16 per cent. 

The remarkable facts brought out by this are the significantly smaller 
incidence of cardiac pain among the white males in this than in the Q wave 
group and the absence of any significant difference for the other sex and 
eolor classes. Probably a sufficiently large series of cases would bring out 
a slight difference, at least among the white females. 

The Incidence of Large Y, Among Patients With No Evidence of Heart 
Disease.—F or this study, 150 electrocardiograms were chosen of persons whose 
electrocardiograms were taken as normal controls or of patients whose hearts 
were definitely regarded as normal. Excluded from this group are those who 
are entered in our records as cases with 


es 


no definite heart disease.’’ Many 
of this latter classification would now be diagnosed ‘‘possible heart disease,’’ 
or ‘‘potential heart disease. 


7? « 


Of this group of 150 normals, only 3, or 2 per 
cent, presented the large Q wave. Of these 3, however, two were not typical 
and were barely included on the basis of the criteria given by Pardee. These 
Q waves, although deep, were narrow and Lead I presented a well-marked S 
wave. We are inclined to agree with other authors that wide, well-marked Q 
waves in Lead III, are nearly always evidence of myocardial disease. 

The Incidence of Q, Among Patients With Cardiac Pain—Among 101 
white males with ecardiae pain, the incidence of the large Q wave was 16 per 


cent; among 61 white females, 10 per cent; among 48 colored males, 6 per 


eent; and among 41 colored females, 2.5 per cent. These figures are sufficient 
to prove that the incidence of the large Q wave is much greater among white 


patients with cardiae pain than among cardiac patients in general. 

The Incidence of Q, Among Patients With a Definite Clinical Diagnosis of 
Coronary Thrombosis.—Sixty clear cases were selected at random. Of these 23, 
or 38 per cent, exhibited the large Q wave in Lead III. 

Is the Significance of the Large Q Wave Identical With That of Other Evi- 
dences of Defective Intraventricular Conduction? The work of Fenichel and 
Kugell brought out most clearly that the large Q wave in Lead III is a conse- 
quence of damage of the interventricular septum, and as such, is evidence of 
defective intraventricular- conduction. May it not be true, therefore, that 
any picture of defective intraventricular conduction, such as is indicated by 
marked slurring and notching of the QRS group, is equally good evidence of 
coronary thrombosis? In order to test this point we chose 112 electrocardio- 
grams of white patients and 95 electrocardiograms of colored patients which 
exhibited conspicuous slurring and notching or else the classical picture of 
bundle-branch block. Of the 112 white patients, 23 per cent gave a definite 
history of pain, 20 per cent were classed as doubtful, while 57 per cent had 
had no pain. The corresponding percentages in the negro group were 28, 17, 
and 55 per cent, respectively. There is no significant difference. We may 
conclude, therefore, that the Q wave is of rather special significance. It is, 
much more than slurring, notching or bundle-branch block, likely to mean 
eoronary thrombosis or angina pectoris. Furthermore, the above figures for 
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white and colored, 112 and 95, are proportional to the incidence of defective 
intraventricular conduction in the two races. The negro (with due allowance 
for the inclusion of more normals and children among the electrocardiograms 
of our white patients) has even more than his due proportion of this type of 
abnormal electrocardiogram. This is in contrast to the situation with respect 
to the Q wave. Syphilitic and hypertensive heart disease are the prime pro- 
ducers of defective intraventricular conduction in the colored; arteriosclerotic 
and hypertensive in the white race in New Orleans. 


SUMMARY 


1. In the electrocardiograms taken on 5960 patients admitted to the Heart 
Station of the Charity Hospital, the incidence of a large Q wave in Lead III 
was twice as great among white as among negro patients with heart disease. 


2. Although the average ages of white and colored patients admitted to 
the Heart Station were approximately the same (42 and 41 years, respec- 
tively), the average age of the white patients in the Q, group was significantly 


greater than that of the negro patients (54 and 41.5 years, respectively). 


of all white admissions to the Heart Station, but supplied 72 per cent of all 
the large Q waves in this race. Other etiologic types of heart disease con- 
tributed less than their due quota of Q waves in white patients. Among negro 
patients arteriosclerotic-hypertensive heart disease supplied but slightly more 
than its due quota of large Q waves. 

4. In a control group of records, each patient in the Q, group being 
matched with another of the same age, sex, and race, but whose electrocardio- 
gram did not present a large Q,, the incidence of arteriosclerotic-hypertensive 
heart disease was significantly less among the white patients (58.7 per cent) 
and slightly less among the negro patients than in the Q, group. 

5. The incidence of cardiac pain was significantly greater among white 
males in the Q, group than in the control group, but this difference did not 
obtain in the other sex and color classes. 

6. Among 150 electrocardiograms taken on persons whose hearts were 
regarded as normal, only one showed a typical wide well-marked Q wave in 
Lead III. — 

7. In our records the incidence of a large Q, was much greater in white 
patients with cardiae pain than among patients with heart disease in general. 

8. Of 60 cases of coronary thrombosis 38 per cent exhibited the large Q.. 

9. Among a group of patients whose electrocardiograms showed well- 
marked evidence of defective intraventricular conduction but no Q,, the in- 
eidence of cardiac pain in the white race was only half as great as in the Q, 
group, but in the negro race there was no significant difference in the two 


3. Arteriosclerotic-hypertensive heart disease constituted 41.5 per cent 


groups. 

10. Of the electrocardiograms exhibiting the large Q,, approximately a 
third of those from white patients and a fourth of those from negro patients 
were otherwise normal. 
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CONCLUSIONS 


1. Arteriosclerotic heart disease is the chief but not the only factor in the 
production of large Q waves in Lead III of the electrocardiogram. 

2. The much greater incidence of large Q waves in Lead III in the white 
than in the negro race is probably due to the greater prevalence of arterio- 
sclerotic (coronary) disease in the white race. 

3. Other factors than coronary disease, which may operate at an earlier 
age, produce a large portion of the large Q waves in negroes, while coronary 
disease is responsible for the majority of large Q waves in the white race. 

4. In white patients, especially white males, a large Q,, much more than 
other electrocardiographic evidence of defective intraventricular conduction, 
is likely to signify angina pectoris or coronary thrombosis. 

5. We agree with other authors that wide, well-marked Q waves in Lead 
III are nearly always evidence of myocardial disease. 
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COMPARATIVE VALUE OF THE INTRADERMAL AND OPHTHALMIC 
TESTS FOR SENSITIVENESS TO HORSE SERUM*t 


Louis Turt, M.D., PHILADELPHIA, Pa. 


HK frequeney and severity of serum reactions have increased considerably 

during the past decade. This is attributable partly to the more widespread 
employment of immune sera, but more likely to the necessity for the administra- 
tion of such serum into individuals sensitized to horse serum by previous in- 
jection of either immune sera or, in the ease of children, toxin-antitoxin mixtures. 
In 1929 Gordon and Creswell,’ in a thorough clinical study of this problem, 
showed that in a group of 556 giving a history of previous toxin-antitoxin im- 
munization, the incidence of serum reactions after subsequent therapeutic serum 
injection was 74.1 per cent, whereas, in a group of 151 with a history of having 
received therapeutic serum only, the incidence was 43 per cent; while of 1750 
in a control group who had never received any form of serum, the incidence was 
16 per cent. They also found that reactions from therapeutic serum given after 
toxin-antitoxin immunization were generally more severe and included more im- 
mediate types of reactions than occurred in either the control group or in the 
group with a history of previous therapeutic serum administration. These ob- 
servations fully corroborate my own experience as summarized in a clinical and 
laboratory study of serum sensitiveness* after toxin-antitoxin published in the 
March issue of the Journal of Allergy, in which in summary it was found that 
horse serum containing toxin-antitoxin mixtures definitely sensitized 27.9 per 
cent of children to horse serum, that this sensitiveness is not limited to the skin 
alone but involves other tissues as well, that it is influenced by allergic predis- 
position and finally, that rejection of immune sera containing larger amounts 
of horse serum into such individuals may be productive of quite severe serum 
reactions. 

Because of these facts, it seems quite important and highly advisable to 
employ a means of preliminary testing which will pick out, if possible, those 
eases in which serum reactions are more likely to oceur and in which special 
care should be taken in the administration. Up until recently, in addition to an 
inquiry into the history for evidence of allergy either in the patient or his fam- 
ily, the test most frequently used consisted in the intradermal injection of a 
small amount of the immune serum or of normal horse serum either concentrated 
or diluted. A positive reaction indicated by an inerease in the size of a wheal 
together with a surrounding area of redness or erythema, was considered evi- 
dence of serum sensitiveness and the serum either withheld or given with great 
‘are. It has been thought by some workers, particularly by Park* and his ¢o- 
; *From the Laboratory of the Babies’ Hospital and Research Institute of Cutaneous Medi- 
— Received for publication, October 28, 1932. 

+Read before the Eastern Chapter Society of American Bacteriologists, April 24, 1932. 
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workers, that positive skin tests did not necessarily indicate tissue sensitiveness, 
that the skin was too sensitive and therefore not a good index of a patient’s 
possible reaction to serum injections. In 1928, Spicer* as a result of a com- 
parative study of the intradermal and ophthalmic tests to horse serum, concluded 
that from the standpoint of serum reactions, the ophthalmie test, although less 
sensitive, was a much better criterion and should be used in preference to the 
skin test. 

Critical analysis of this study reveals the fact that although in the cases in 
which the preliminary ophthalmic test was positive, serum reactions were more 
severe and more frequent, nevertheless, in those cases in which the ophthalmic 
test was negative and the skin test positive, in spite of spaced administration of 
the serum, serum reactions of a less serious nature oceurred, proving apparently 
that the ophthalmic test did not select all of the possible reactors. Nevertheless, 
upon the basis of these recommendations, the test has been adopted by many 
physicians and is being advised by commercial houses as the sole test for 
sensitivity necessary prior to serum administration.* 

During the past two years in the course of other investigations in connec- 
tion with serum sickness, I have had an opportunity of comparing the ophthalmic 
and skin tests in both adults and children and in relation to serum reactions. A 
portion of these results has been included in the previously mentioned article. 
This portion, however, refers rather briefly to studies obtained in children only 
and does not include similar studies done in adults. Because of the importance 
of the subject in relation to serum administration, it seemed worth while there- 
fore to report these results separately. For purposes of convenience, the studies 
will be considered in two groups: (1) among children and (2) among adults. 

Material.—The first group consisted of 248 children obtained mostly from 
the wards and Out-Patient _Department of the Babies’ and Graduate Hospitals 
with a small group obtained from a near-by orphanage. These children varied in 
ages from six months to thirteen years. The second or adult group consisted of 
107 young normal adults (females) varying in ages from eighteen to twenty-five. 
Exeept for control groups of 100 children and 26 adults who had never received 
serum in any form, the remaining individuals gave a history of some form of 
administration of horse serum either as diphtheria toxin-antitoxin mixtures or 
antitoxin or in small doses of scarlet fever antitoxin given intradermally for 
testing purposes. In all-instances the serum administration had occurred more 
than six months prior to the testing. 

Methods.—As recommended by Spicer the ophthalmic test was carried out 
by the instillation into the conjunctival sae of one eye of one drop of con- 
centrated horse serum or horse serum diluted 1:1 or 1:2 with normal saline 
solution, concentrated horse serum being preferred. A positive reaction was 


*After the completion of this article, my attention was called to a report published by 
Claiborn in a recent (May 14, 1932) issue of the J. A. M. A., in which the author concluded 
from a comparative study of the ophthalmic and skin tests for horse serum sensitivity in rela- 
tion to serum reaction that the ophthalmic test was of greater clinical value and simpler of 
performance. In Claiborn’s series, 44 patients gave a history of previous serum injection: in 
this group the incidence of serum reactions was considerably higher than in patients with 
negative history and slightly more in patients with positive skin and negative ophthalmic tests 
than in patients with both tests positive. As previously mentioned, it is in this group of cases 
that care is necessary in the administration or reinjection of serum, particularly if the serum is 
of the antistreptococcic or pneumococcic types or if it is to be given in children, since reactions 
in both these instances are apt to be more severe or even fatal, if proper precautions are not 


taken. 
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then indicated by the occurrence within twenty minutes subjectively of itching 
and lacrimation and objectively of injection of the vessels of both the corneal 
and palpebral conjunctiva, and of edema of the eyelids. Depending upon the 
degree of vascular injection, the reaction was read as slight, moderate, or marked. 
At the outset of the studies in children, it was soon found that the instillation 
of concentrated horse serum was productive in certain instances of rather severe 
local reactions, so that it became necessary in order to avoid these reactions to 
resort to a 1:10 dilution of normal horse serum whereas in adults concentrated 
horse serum was used. 

The skin test was carried out by the intradermal injection of an extremely 
small amount (not more than 0.02 ¢.c.) of horse serum diluted 1:10 for adults 
and 1:100 in children. These dilutions have been found from previous experi- 
ence in control eases to be entirely satisfactory and not productive of nonspecific 
positive reactions which occur either after administration of the more con- 
centrated form or of amounts as large as 0.1 ¢.c. Reactions were graded in ac- 
cordance with the size of the wheal and the area of erythema and listed in ae- 
cordance with Cooke’s classification as slight, moderate, and marked reactions. 


RESULTS 


The results are shown in Table I. 

a. Children’s Group—tThe control group of 100 patients showed an ex- 
tremely small incidence of positive skin reactions, 5 per cent. In only one 
patient was this reaction at all marked, both in the skin and in the eye tests. 


This patient, a little colored girl of six, was an allergic patient with early hay 


TABLE [ 


SUMMARY OF RESULTS OBTAINED 








REACTIONS IN PERCENTAGE 





TOTAL 
2 NEGA- ' MOD- : 
NO. TIVE SLIGHT ERATE MARKED 
; Skin test 95.0 4.0 0 1.0 
Children | 100 Eye test 99.0 0 0 1.0 
‘am Skin test 96.0 0 0 4.0 
Adult - Eye test 100.0 0 0 0 
ae Skin test 58.9 14.1 10.8 16.2 
Test G Children 368 Eye test 85.0 7.0 4.0 4.0 
os Urep Adult 81 Skin test 52.5 14.8 23.4 9.3 
1 Eye test 90.1 6.1 1.2 2.6 
Combined Group 229 a — a : 7 ; 7 ; ' . 





Control Group 
































fever, but gave no history of previous serum injection, so that the sensitivity was 
probably of a natural type. The other four positive skin reactions were slight 
in character. The small percentage of positive reactors in this group in con- 
trast with the somewhat higher percentage of naturally sensitive individuals re- 
ported by both Park and Hooker, may be accounted for, perhaps, by the fact 
that in the present studies a smaller amount of a more dilute solution of horse 
serum was used for testing instead of the more concentrated forms of either 
horse serum or serum globulins. 
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Except for the one marked reaction mentioned above, the remaining 99 per 
cent of eye reactions in the control group were completely negative. 

As a contrast to the control group, of the 148 patients in the test group 
upon whom both tests were performed, 87 or 58.1 per cent had completely neg- 
ative skin reactions; 122 or 85 per cent completely negative ophthalmic re- 
actions. Of the 61 with positive reactions, 21 or 14.1 per cent were slight; 16 
or 10.8 per cent moderate and 24 or 16.2 per cent marked reactions. Of the 
26 with positive ophthalmic reactions, 13 or 7 per cent were slight, 6 or 3.9 per 
cent moderate and 7 or 4.1 per cent marked reactions. Complete agreement in 
both character and degree occurred in only 18 per cent of the positive cases 
and in only 15 per cent of the entire group. In no instance was a positive 
ophthalmic reaction obtained in a patient showing a negative skin test. 

Adult Group.—oOf the 26 members of the control group, only one showed a 
positive skin reaction of marked degree but no history of previous serum injec- 
tion could here be obtained. In none of these was a positive ophthalmie reaction 
obtained. Of the 81 members of the test group, 43 or 52.5 per cent showed com- 
pletely negative skin reactions and 38 or 47.5 per cent positive reactions, 12 or 
14.8 per cent being slight, 19 or 23.4 per cent moderate and 7 or 9.3 per cent 
marked in character. As a contrast, the ophthalmic reaction was negative in 
73 or 90.1 per cent, slightly positive in 5 or 6.1 per cent, moderate in 1 or 1.2 
per cent and marked in 2 or 26 per cent. Agreement occurred therefore in 
10 per cent and disagreement in 90 per cent. In three instances in adults in 
which the immediate eye reaction was negative, delayed reactions occurred, one 
being of rather marked character with considerable conjunctivitis lasting two 
days. Delayed skin reactions occurred in only two instances but were not at- 
tended by any particular discomfort. 

Comment.—lIf the figures obtained for both groups be combined, it will thus 
be seen that in the control group of 126, the skin reaction was positive in 
4 per cent and the ophthalmic reaction in 0.8 per cent. In the test groups, the 
combined total positive skin reactions was 44.7 per cent, whereas, that for the 
ophthalmic reaction was 15 per cent. If, therefore, one is to be guided by the 
ophthalmic reaction alone, sensitiveness to horse serum should be detectable by 
means of this reaction, in only 15 per cent of cases, whereas with the skin test 
the chance of detection would be three times as great. Admittedly, therefore, 
the skin test is much the more sensitive of the two reactions and since, as stated 
at the outset, the increased frequency of serum reactions makes it advisable to 
employ as sensitive a test as possible, from the standpoint of sensitiveness, the 
skin test would seem the more preferable of the two. While in patients with a 
negative serum history, the ophthalmic test might be relied upon to detect the 
possible reactors, it is not the test of choice in patients with a history of previous 
serum administration no matter how small an amount this may be. 

Besides the fact of its diminished sensitiveness, the eye test in my experience 
was found to possess other disadvantages rendering it unfit for general clinical 
use. It is practically valueless in crying children, first, because one could not be 
sure that the test solution was not washed out by the tears, and second, because 
the congestion of the conjunctiva caused by the erying made it difficult to read a 
positive reaction, Furthermore, a markedly positive reaction was followed in 
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some instances by marked swelling of the lower eyelid and while this was con- 
trolled readily by the instillation of a drop of adrenalin 1:1000 into the con- 
junctival sac, the reaction when present was quite annoying to the patient and 
alarming to the parents, especially if the swelling persisted several days, as 
occurred in one patient. On the other hand in the dosage and dilution used, the 
skin test was never productive of any discomforting reactions. Because of the 
disadvantages, and since the necessity for serum administration occurs more fre- 
quently in children than in adults, I believe it inadvisable to rely upon the 
ophthalmic reaction alone as a criterion of serum sensitiveness and certainly not 
in preference to the skin test. It may, however, prove of value in determining 
the degree of sensitiveness in patients giving moderate or marked skin reactions; 
in such instances the presence of a positive eye reaction of similar intensity to 
the skin reaction indicates a high degree of sensitiveness, and therefore that in 
such a patient serum administration may be productive of an extremely severe 
reaction. 
SUMMARY 


From a comparative study of the ophthalmic and skin tests for sensitiveness 
to horse serum, it would appear that the skin reaction is much more sensitive, 
less annoying to the patient and not possessed of as many disadvantages as the 
ophthalmic reaction particularly in children, in whom the necessity for serum 


administration oceurs more frequently than in adults. 
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LABORATORY METHODS 


PICTORIAL AND PLASTIC MEDICAL ILLUSTRATIONS 


CarL D. CLARKE, BALTIMORE, MD. 


T OFTEN becomes a problem for the physician to determine the best way 

to illustrate a case for medical publication or for reporting at a medical 
meeting. The information that he really wants is: What medium of illus- 
tration will show his case to the best advantage so that it will be easily and 
clearly understood by his colleagues. 

For this purpose the physician has at his disposal three mediums of illus- 
tration, provided that he knows where and how to obtain them. The first of 
these is photography, the second is drawing or painting, and the third is 
modeling or sculpture. For the purposes of medicine, photography is used 
more than drawing, and drawing is used more than modeling. 

There are some eases in which the photograph will serve as a better 
illustration than the drawing and other cases in which the drawing is indis- 
pensable. The medium of illustration to be chosen depends entirely on the sub- 
ject to be illustrated and for what purpose the illustration is to be used. The 
photograph is the cheaper method and takes less time to produce. Naturally 
it is the most popular method of picture making. But there are cases in 
which it is absolutely impossible for the photograph to show to a good advan- 
tage in comparison with the drawing. There are also times in which the 
making of a drawing would be an unnecessary expense and waste of time 
when the photograph would be sufficient. 

Examples of such eases where the ordinary photograph is suitable are 
as follows: skin lesions in which color is of little importance; deformities of 
any part of the body that manifest themselves on the outer surfaces; patho- 
legie specimens void of color as after fixation in formalin; apparatus of vari- 
ous types such as chemical, surgical, and medical. In Fig. 1, such a photo- 
graph illustrates the type of case that is well adaptable to photography as a 
medium of illustration. 

In many eases pen and ink diagrammatic line drawings of apparatus 
show to a better advantage how such equipment is operated. 

There are cases in which the.best photograph is worthless in comparison 
to the drawing made by the finished medical artist. It is not only hazardous, 


*From the Art Department, School of Medicine, University of Maryland. 
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Fig. 1.—Multiple abscesses of brain. <A typical photograph of a pathologic specimen. 














Fig. 2.—Arterio venous aneurysm. A typical surgical drawing. 





ERRATUM 


he illustrations on the opposite page are reversed. 
ig. 1 should be Fig. 2. Fig. 2 should be Fig. 1. 
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but practically impossible, to obtain a photograph through the small incision 
that is made to gain access to the abdominal and thoracie viscera. Even the 
most proficient photographer, using the best equipment, is apt to fail or re- 
fuse to try. Without doubt the mechanics of surgery (Fig. 2) are best illus- 
trated through the medium of draftsmanship. Even the simple pen and ink 
diagram is often superior to the most perfected photograph in presenting a 
surgical procedure for mental absorption. 

In these cases drawings are superior not only because of the inaccessibil- 
ity of the field, but also because important structures are often covered by blood, 
mucus, fascia, fat, and other unimportant parts that prevent a clear view to 
the lens of the camera. The artist can eliminate these obstructions from his 
drawing while it is generally impossible for the photographer to do so in his 
photograph. Of course photographs can be retouched, but when any great 
amount of retouching is done, the photograph becomes more of an art job 
than a photograph. In the end it would have been better for the artist to 
have made the entire illustration. 

As photographs are seldom satisfactory for illustrative purposes when 
made through small incisions, they are also at the present time of little value 
when made of such subjects as the vaginal and rectal walls and the interior 
of the ear, nose, and mouth (Fig. 3-A). I believe that a technic can be de- 
veloped for doing this work. It will depend largely on the proper lens sys- 
tem and proper lighting effects. At the present, in such cases as mentioned 
above, the artist can produce the better illustration. 

When numerous blocks have been cut from pathologic specimens for 
making microscopic sections, it is best to turn the specimen over to the artist 
to make a reconstructed drawing (Fig. 3-B), while on the other hand if the 
blocks have done little toward mutilating the specimen, it may be photo- 
graphed. 

It is indeed hard for the photographer to make perfect ‘‘ghost’’ pictures 
(Fig. 4) that can be used for medical illustration. A ‘‘ghost’’ picture is pro- 
duced by superimposing one subject on top of another so that both subjects 
ean be clearly seen. An example is the superimposing of transparent flesh 
over a bony structure so that the contours and outlines of both flesh and the 
bones can be seen clearly in a single picture. The artist can draw organs of 
the abdominal cavity as though they were made of transparent glass so that 
the parts in a posterior position can be seen clearly. The relation and posi- 
tion of one part to another is thereby observed in a simplified manner. 

It is also possible for the photographer to do this by the process of dou- 
ble exposure, but in most eases the result would be faulty in the anatomical 
relation of parts. A good drawing of such a subject would be far superior. 
There have been, however, many ‘‘ghost’’ photographs made of cases of 
ankylosis, showing by double exposure the extent of movement of the ex- 
tremities. 

In making a comparison between the drawing and the photograph made 
through the microscope, it often becomes a matter of personal taste on the 
part of the physician as to his preference. The author believes that the aver- 
age physician is more accustomed to poor photomicrographs than he is to 
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Fig. 3-A. 





Epulis. 

















Fig. 3-B.—The tumor as seen in Fig. 3-A after removal showing anterior and posterior 
views and cross-section. The actual specimen was cut for making microscopic sections. This is 
a reconstruction of the tumor as seen before sectioning. 
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good ones. Not all physicians are lucky enough to have at their disposal 


trained medical artists and photographers. In fact, the making of medical 
pictures is often left to artists and photographers doing the usual run of 
commercial work. Few, if any, commercial photographers have the equip- 
ment for making photomicrographs. Since this is a highly developed and 
specialized field of photography, it is also assumed that few commercial pho- 























Fig. 4.—A ghost picture. Photographs of this drawing were made to show the various incisions 
for the removal of the breast, each incision being drawn on a separate photograph. 


tographers understand how to obtain the best results. Therefore photogra- 
phy of this type is left to the pathologist or laboratory worker, who may be 
very proficient in his own field but a poor photographer. He may consider 
his results good until a comparison with truly excellent photomicrographs is 
made. Fig. 5-A is an example of an excellent low power photomicrograph, 
while Fig. 5-B is a good example of a photograph taken through the oil im- 


mersion lens and compensating eye piece. 
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The photomicrograph of some years back was a poor excuse for a good 
drawing done at the same time of the same subject. With the continued 
development and use of panchromatic photographie plates, color screens, apo- 
chromatic lenses, and perfected photomicrographie apparatus, the drawing 











Fig. 5-A.—Microscopic section of bone. A typical low power photomicrograph. 











Fig. 5-B.—Leptothrix falciformis Spirocheta vincenti. A typical high power photomicrograph. 


of the microscopic subject is beginning to recede into the background. Pho- 
tomicrographs of any microscopic section can be made through any known 
and used power of lenses. In other words, low power pictures covering the 
entire section can be produced as well as the pictures made through the oil 
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immersion lens. Any degree of magnification between these two can be suc- 
cessfully obtained and the section photographed, at that specified power. 
It is possible for the artist to accentuate any part of the cell structure as 


well as ‘‘hold back’’ the insignificant parts in a microscopie slide. The pho- 

















Fig. 6-A.—Poliomyelitis (monkey’s brain). Nissl preparation 20 mm. thick. Compare this 


photomicrograph with the drawing in Fig. 6-B. 


i “eas 

















Fig. 6-B.—Drawing made through the microscope of the same section as seen in Fig. 6-A. 


tographer can do the same thing by the use of the proper color screen or 
screens with the proper plate and slight variations in exposure and develop- 
It stands to reason that the photograph is 


ment of the negative and positive. 
However, in high power work, detail 


a truer representation of the original. 
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The artist can 
improve on some photomicrographs because he can make a composite picture 
of what comes in and out of view as he focuses his microscope up and down. 
Fig. 6-A is a high power photograph that is good as far as the photographic 
technic is concerned, but the drawing, Fig. 6-B, of the same subject is supe- 
rior, due to this ability of the eye and hand to record on paper in a single 
picture the various depths of a microscopie¢ section. 


and depth in a cell is often hard to obtain by photography. 


It is possible to make natural color photographs that can be used as 
lantern slides or for publication. These pictures in color are made on glass 
or celluloid film and are often exceptionally well done. As yet, the average 
natural color photograph does not compare favorably with the average color 
drawing used in medical publications. 

At present no satisfactory process has been perfected for producing a 
photographic picture in natural color on photographie paper suitable for 
medical illustration. 

It is possible for the artist to color or tint photographs but the drawing 
or painting by the artist without photographie aid is generally superior. Pho- 
tographs to be colored or tinted as medical illustrations should first be made 
in sepia tone. This is necessary, as the black undertone has a tendency to 
‘*kill’’ or destroy the brillianey and strength of warm colors such as reds and 
yellows. These colors are used in painting or glazing over the photograph. 

One of the important factors to be considered before having full tone 
colored pictures made is the expense of reproduction. This expense is aug- 
mented by the necessity of making numerous photoengraved cuts and 
the added processes of printing. Many medical journals require the author 
or his institution to bear this expense for color reproduction. However, the 
cost of full tone color pictures is greatly reduced by using flat color only. 

3y the use of flat color over black and white halftones or line drawings, such 
structures as veins, nerves and arteries, etc., can be accentuated. The color 
illustrations in the ‘‘Hand Atlas of Human Anatomy’’ by Spalteholz are ex- 
amples of the use of flat color in photoengraving. The average magazine 
cover is generally reproduced in full tone. 

It is the author’s general assumption that better reproductions in black 
and white are obtained from photographs or drawings that are themselves 
black and white rather than in color. Therefore, if the picture is not to be 
reproduced in color, have the artist or photographer make the original in 
black and white. 

Practically ail lantern slides are made by the photographie process, no 
matter what the original may be. One exception to this rule is when the dia- 
gram or sketch is drawn directly on a prepared glass of lantern slide size; 
another is the process of typewriting through carbon tissue placed next to a 
piece of cellophane or celluloid. This latter method gives a carbon impres- 
sion on the cellophane which is mounted between two lantern slide cover 
glasses for projection. 

Wax or plaster models can be made of skin lesions, deformities and ab- 
normal growths and depressions of the body. These models or casts are made 
by first applying liquid plaster of Paris to the greased surface. When this 
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plaster has set and removed it constitutes the mould which in turn is filled 
with plaster or wax. The mould is removed after the hardening of the plas- 
ter or wax, thereby giving a cast in detail, even showing the pores of the 
skin, provided that the work is properly done. 

There has been a new process of casting devised called the ‘‘ Poller 
Method’’ which is far superior to the old plaster procedure. This new method 
employs the use of a hydrocolloidal wax-like substance that is pliable enough 
to permit free removal of the mould from the anatomical part in cases where 
there is a degree of under cutting. The mould may be filled with wax or 
plaster to obtain the positive. 

In this way, life-like reproductions can be made of the extremities, skin 
conditions, or any part of the abdominal or thoracic viscera after removal 
from the body. These casts can be colored to represent the originals and have 
often been mistaken for the actual organ or part. 

Cut or destroyed parts of specimens can be reconstructed before casting. 
If the worker is clever, he can model or sculpt the entire subject in either 
clay, wax, or plasteline. From his original work a piece mould can be made 
to reproduce a number of casts in colored wax or plaster. A limited number 
of casts can also be made from a Poller mould. 

These casts are considered to be the best representation of the original 
but are cumbersome to handle in exhibiting as compared to the photograph or 
drawing. Photographs and lantern slides can be made from them for repro- 
duetion or projection. Wax or plaster casts serve best as museum pieces. 
They can also be used for student instruction in small groups. 

In conclusion, it may be repeated that the subject to be depicted and the 
purpose for which the illustration or reproduction is to be used determine 
the medium through which it should be produced. It will be well worth the 
physician’s time to discuss this matter fully with the artist and photographer 
before he blindly orders a paper to be illustrated. It is hoped that such a 
discussion will improve medical illustrations and their worth in conveying 
ideas from one physician to another. 


BIBLIOGRAPHY 


In an effort to prepare a bibliography on this subject. the author had the names and 
data on about one thousand articles typed in file card form from the Index Medicus. 
While many of the articles described the use of photography in relation to medicine and a 
lesser number deseribed the use of medical drawings and casts none made the comparisons of 
one with the other, describing just when a drawing should be made and when the photograph 
would be satisfactory. For this reason the author believes that such a comparison as has 
been deseribed will be of definite benefit to physicians who write papers and report cases at 
medical gatherings. 

Those who care to review the list of articles that were compiled from the Index Medicus 
may do so in the March, 1933, issue of the Journal of the Biological Photographic Association, 
a copy of which may be obtained from the editorial office at 519 West Lombard Street, 
Baltimore, Maryland, or from the more up-to-date medical libraries. 





SPOT METHODS IN THE DETERMINATION OF Px* 


F. R. McCrums, M.S., BautrMore, Mp. 


LTHOUGH spot methods for determining Py have been in use for a number 
A of years in many laboratories, factories, ete., such procedures have prob- 
ably been employed more extensively in clinical and bacteriologic work than 
elsewhere. This is no doubt due to the fact that the methods require so little 
material. In view of this it seems advisable to examine the various procedures 
critically, pointing out their advantages, disadvantages, and possible sources 


of error. 

The general procedure is to place a small amount of the fluid to be tested, 
usually measured by drops, on an ordinary laboratory spot plate, a nonsoluble 
plate of opal glass, or in a movable glass cell on a white background. A small 
amount of indicator solution is then mixed with the sample and the result- 
ing color compared with color standards. Color standards may be ordinary 
printed color charts such as are found in ‘‘The Determination of Hydrogen 
Tons,’’ by W. Mansfield Clark, tinted celluloid disks, vitrified colored porcelain 
or the standards may be prepared as required from buffer solutions which 
have previously been standardized by a potentiometric method. 

Of the procedures employing buffer solutions as standards those of Felton® 
and Brown® have been used extensively. In Felton’s method a drop of the 
solution to be examined is mixed with a drop of the proper indicator solution 
on a piece of alkali-free opal glass. Around this are placed drops of standard 
buffer solutions and with each drop of buffer solution is mixed a drop of the 
same indicator solution used with the unknown. The spots thus produced 
will exhibit colors varying in shade with their Py and by carefully matching 
the color of the unknown solution with the known buffer spots, the Py value 
may be ascertained. 

The method of Brown employs small glass cells, approximately 10 mm. 
inside diameter and 3 mm. deep, holding about 0.25 e.c. or 5 to 7 drops of 
water from an ordinary dropping pipette. When buffer solutions in intervals 
of 0.2 Py are employed, the color standards are prepared by filling each of 
nine cells with the proper buffer solutions and a drop of the proper indicator 
solution. A Py determination is made by filling another cell with the sample 
and a drop of the same indicator solution, and comparing the color with that 
of the standards. Comparison is made on a milk-white glass plate. The use 
of cells provides uniform depths and consequently uniform color fields. Aleo- 
holie solutions of the indicators are employed so that the diffusion currents will 
cause mixing. 

The advantages of spot methods in general are simplicity (omitting the 
standardization), rapidity, and economy of materials. They lend themselves 

*From the W. A. Taylor and Company, Inc. 
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readily to situations where high accuracy is not required and can frequently 
be used when only small amounts of material are available. However spot 
methods have many disadvantages some of which are easily discernible, while 
others are not so apparent. The relative accuracy of such methods may vary 
enormously with the nature of the material being tested and they should never 
be relied upon unless all the possible sources of error have been investigated. 

Irrespective of the nature of the material under examination, the stand- 
ardization must be correct. The color standards must represent the proper 
values and they must give colors that are reasonably true. If the standards, 
whether printed charts or buffer mixtures, are incorrect or become incorrect 
in time, the procedure then becomes a mere approximation. 

Probably the fairest evaluation of printed color charts is that given by 
Clark in discussing the value of the chart found in his book. He states, ‘‘ Aside 
from the inherent difficulty in freeing a printed color from the effect of the 
vehicle, there remains the utter impossibility of reproducing with paper and 
ink the effeet observed in a liquid solution. The fundamental phenomena are 
quantitatively very different in the two cases. Therefore, the user of the chart 
of colors will have to use discretion and some imagination. If he does not 
attempt to make the reproduction take the place of the standards, he should 
find them useful for classroom demonstrations, for refreshing the memory and 
for rough standards.’’ In addition all printed or tinted color charts may fade 
in time. 

The reliability of buffer solutions as standards naturally depends on their 
stability. It is a mistake to assume that any buffer solution will retain its 
original Py value for any appreciable length of time when it is intermittently 
exposed to the atmosphere as it must be when in use. The action of organisms, 
acid or alkaline fumes and even the normal carbon dioxide content of the air 
may appreciably modify the Py of such a mixture. The action of the carbon 
dioxide in the air is of course most noticeable on alkaline buffers. 

In Table I are given some data showing the changes that took place in a 
series of buffer solutions which were being used in the method of Brown. These 
solutions were originally carefully standardized by a potentiometric method, 
placed in Pyrex glass vials closed with pipettes and rubber nipples. The solu- 


TABLE I 


CHANGES IN Py OF BUFFER SOLUTIONS USED IN BROWN’S METHOD 





P,, APTER THREE 





Py APTER THREE 


INITIAL Py INITIAL Py 











MONTHS MONTHS 
10.0 9.8 7.8 7.4 
9.8 9.6 7.6 7.5 
9.6 9.5 7.4 7.3 
9.4 9.3 7.2 Be 
9.2 9.1 7.0 6.9 
9.0 9.0 6.8 6.7 
8.8 8.7 6.6 6.5 
8.6 8.4 6.4 6.3 
8.4 8.2 2 6.1 
8.2 7.8 6.0 5.9 
8.0 ej 5.8 5.7 
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tions were used about once each week and care was taken not to contaminate 
them in any way. After three months they were again checked potentio- 
metrically. All measurements were made at 25° C. 

Although most of the solutions changed in Py value, there was no evi- 
dence of molds, ete., in any case. These changes are about what can be expected 
under normal conditions and are what the author has found to be general dur- 
ing some seven years’ experience with the method. In cases where molds develop 
the changes may of course be much greater. 

The buffer solutions reported in the table were made in accordance with 
the data given by Clark except that in the boric acid-potassium chloride-sodium 
hydroxide series, Py 7.8-10.0, it was found necessary to add more M/5 sodium 
hydroxide solution in each case than called for in Clark’s table. Others have 
also found it necessary to increase the added alkali in order to secure solutions 
of the desired Py values.2, This may be due in part to the fact that Clark 
standardized at 20° C, 

Alkaline buffer solutions which are stable to air exposure have been pre- 
pared by Acree and Faweett.2, While such mixtures are not influenced by the 
carbon dioxide of the air, they are not stable against laboratory fumes, ete. 
Although mixtures can be made sterile in sealed containers, they are subject to 
contamination as soon as they are opened for use. 

Mold growth in buffer solutions can be controlled to a considerable extent 
by the addition of a preservative. The preservative ordinarily added to com- 
mercial buffer solutions is thymol and if a crystal of this substance be kept 
in the solution mold growth will be inhibited. Solid thymol must always be 
present to maintain saturation. The addition of thymol has some disadvan- 
tages. Its presence may cause difficulty if one wishes to check the Py by means 
of a hydrogen electrode. It does not appear to affect the quinhydrone elec- 
trode. Acid buffer solutions (Py 1.0-2.2), which have been saturated with 
thymol, will usually show off colors (bluish) on the addition of the indicator, 
thymol blue. This is apparently a colloidal effect. 

Another possible source of change in the buffer solutions when pipettes 
and nipples are kept in each vial or bottle is in returning a pipette to the 
wrong container. This marks a careless technician but it sometimes occurs. 


To avoid such mistakes only one pipette should be removed from its container 


at a time. 

The safest way to avoid errors due to deterioration or contamination of 
buffer solutions is to check the solutions often by some accurate method. \ 
hydrogen electrode or colorimetric outfit employing permanent standards can 
be used. Monthly checking or renewal is advisable. 

One of the outstanding defeets in any spot method is that there is no practical 
way to compensate for color and turbidity in the sample except by dilution. 
This limits the application to colored or turbid materials which show no apprec!- 
able change in Py on moderate dilution, i.e., to highly buffered substances. |t 
must be admitted, however, that experienced workers can often estimate the Ps 
closely even when color and turbidity prevent exact color matches. In spite otf 
this, off colors in the sample due to even small amounts of color and turbidity are 
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always potential sources of error, Errors are more liable to be made when the col- 
ors encountered are similar in quality to those imparted by the indicator. Fair 
color matches can then be secured even when the readings are in error, whereas if 
the colors are pronouncedly different, no satisfactory match can be secured 
and the method is abandoned as inapplicable. 

Another defect in the spot method lies in the fact that the sample is 
unduly exposed to the atmosphere during the test. Consequently the chance 
of absorbing carbon dioxide or in some eases of evolving it are very high. In 
materials that are only slightly buffered this may result in rapid changes in 
the Py of the sample before a reading can be made. Distilled water in equi- 
librium with the normal carbon dioxide content of the air will have a Py of 
5.7 to 5.8. If the water is passed through a special still or boiled in a Pyrex 
glass vessel, most of the carbon dioxide can be removed to yield water with 
Py 6.6 to 6.8. When a sample of distilled water showing Py 6.8 by the iso- 
hydric indicator method of Acree and Faweett! is tested by the method of 
Brown, the Py of the test portion drops beiow 6.0 in a very few seconds. Obvi- 
ously no satisfactory results ean be secured under such circumstances. The 
ease of distilled water is of course an extreme one since the water is practically 
devoid of buffer action. However, in all materials of low buffer content there 
is a tendency for the Py to change during the test and this renders any spot 
method of dubious value in such eases, 

Loss of carbon dioxide during testing is another possible source of error 


when using spot methods. In shallow layers the tendency for carbon dioxide 


to escape is more pronounced than in deep tubes such as are used in com- 
parator methods. For example a sample of saliva will show an increase in 
P;, on standing due to this -tendency. 

Although it has been demonstrated repeatedly (see references by Acree 
and Faweett') that in determining the Py of slightly buffered materials, the 
Py of the indicator solution must be fairly close to that of the sample; little 
attention has heen paid to this factor in most spot methods. When the pro- 
portion of indicator solution used is large as in the method of Felton, the Py 
of the indicator may have enormous influence on the results even when the 
sample has some buffer action. In addition the alcoholic solutions used in the 
method of Brown, are invariably more difficult to keep adjusted than are 
aqueous solutions. 

In spite of the fact that spot methods have been devised primarily for 
determining the Py of materials that are fairly well buffered and moderately 
clear and eolorless, there has been a tendency to apply them to numerous 
situations in which they are entirely inapplicable. This is probably due to 
their eonvenience and also often to the commercial availability of equipment 
using such methods. In fairness to those who have introduced some of these 
procedures it should be said that they can hardly be held responsible for the 
indiseriminate use of such methods. They have invariably stated the limita- 
tions of the methods and described the nature of the materials on which they 
were able to secure satisfactory results. 
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CONCLUSIONS 


Although spot methods for determining Py are convenient, rapid, and 
economical in material, such methods should never be used indiscriminately. 

Careful check should always be maintained on all standards, whether color 
charts or buffer solutions are used. 

Spot methods should be used with extreme caution on all colored and 
turbid materials and on all samples not known to be fairly well buffered. 
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A SEMIMICROMETHOD FOR THE ANALYSIS OF SULPHUR IN 
FINGER NAILS* 


RicHARD C. NEALE, AND W. A. PEABopy, M.S., Pu.D., RicHMonp, Va. 


ULLIVAN and Hess! recently reported on the lowered cystine content of 

finger nails in certain cases of arthritis. An investigation by Thomas F. 
Wheeldon, Rolland J. Main and William A. Peabody (in progress) aims to 
determine (1) the value and limitations of colloidal sulphur therapy in arthri- 
tis, and (2) the extent to which nail analyses may contribute to diagnosis, 
prognosis, and the study of the effects of sulphur treatment. In the course 
of this work, we felt the need of a rapid and consistent method of analysis. 
Inasmuch as the total sulphur of nails is practically all in the form of cystine, 
the latter may be determined indirectly by any method suitable for total 
sulphur. 

The Benedict-Theis-benzidine procedure seemed unsuitable because of the 
time necessary for oxidation and the small amount of sample usually avail- 
able. Attempts to use aqueous alkali decomposition followed by recovery as 
CuS and microtitration of the Cu by thiosulphate gave encouraging results 
with cow horn when a little glucose was used to minimize oxidation during 
decomposition. But with human nails the procedure proved too inconsistent ; 
sometimes accurate; occasionally high (due to nonsulphide Cu?); more often 
low, probably due to incomplete decomposition or precipitation, to partial con- 
version of sulphide to other forms, or to a combination of these factors. With 


*From the Research Laboratory, Department of Chemistry, Medical College of Virginia. 
Received for publication, November 10, 1932. 
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reference to alkali decomposition, Thor and Gortner? recently have shown that 
cystine is more stable than had been supposed. While it is likely that the 
recently described method of Morgulis and Hemphill* for S in urine could 
have been adapted to our purpose, the present procedure was designed spe- 
cifically for nails when the details of the former were unavailable. 

The method finally adopted, based upon the barium titration of Balachow- 
ski,* consists essentially of an open, dry peroxide fusion, precipitation as BaSO, 
under specified conditions, and microtitration of the residual BaCl, with potas- 
sium dichromate, with phenol red as indicator. The slight alkalinity of excess 
dichromate effects the endpoint. Though the detailed procedure appears long, 
a series of six or more samples can be run in an average time per sample of 
fifteen to twenty minutes from beginning of fusions to end of titrations. Be- 
eause of the difficulty of accurately describing the Py adjustments and the 
final endpoint, the analyst is advised to practice with standard sulphate solu- 
tions before attempting the complete analysis. Table I indicates the degree 











TABLE I 
SAMPLE d | CYSTINE PER CENT 

NO. ined | PRESENT METHOD* | OTHER METHODS 
1 | Cow horn | 9.91, 9.78 oor" 578, 10.1b 
2 Cystine, pure 99.7 
3 tNormal finger nail, subject P 11.4, 11.4 | 
4 | Normal toe nail, subject P 9.81, 9.85 
5 | Normal finger nail, subject F ph yg 
6 | Normal toe nail, subject F 11.0, 10.7 
7 | Arthritis toe nail, subject D 8.83, 8.93 
8 Arthritis toe nail, subject B 8.69, 8.83 

y Arthritis finger nail, subject N 12.1, 11.6 | 

10 Arthritis toe nail, subject N 9.68, 9.66 

11 Normal finger nail, subject RF 11.7, 11.6 

12 Normal finger nail, subject KF 12.0, 12.2 

13 | Normal toe nail, subject KF 8.90, 8.90 








a( Benedict-Theis ; benzidine; titration). 

>( Alkali; Cu; thiosulphate titration). 

*All samples by this method, 25 mg. or less. 
Normal subjects not examined clinically. 


of accuracy of the method and the average run of variation between dupli- 
cates. For sample No. 2, the amount of eystine weighed out was unknown 
to the analyst, within 10 mg. A more extensive series of values for normal 
nails will be reported elsewhere later (by Wheeldon et al.) with the clinical 
data. To date the method has given values for normal finger nails which 
fall within the normal range of 11 to 13 per cent, established by Sullivan and 
Hess! by means of the Sullivan colorimetric cystine method. 


SOLUTIONS REQUIRED 


Standard Barium Chloride.—1. Stock solution: Weigh out about 12 gm. of the C. P. 
crystalline salt for each liter of aqueous solution (approximately 0.05 M). Standardize an 
aliquot gravimetrically by means of the sulphate, then dilute a suitable quantity to exactly 
0.0416 M, to make 1 ¢.c. equivalent to 5 mg. of cystine. 

2. Precipitating salution: Dilute 1 volume of stock to 5 volumes (5 ¢.c. then equivalent 
to 5 mg. of cystine). 

Standard Dichromate.—Approximately 0.010-0.011 M. solution of C. P. potassium 
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dichromate. Standardize against the dilute BaCl, solution: to 5 ¢.c. of the latter add 5 drops 
of the indicator and follow paragraphs 5 and 6 of the procedure. 

Special Alkali Solution.—Saturate approximately 0.4 N NaOH solution with Ca(OH),; 
store with excess Ca(OH), in a bottle fitted with a siphon so as to deliver an almost clear 
liquid. 

Phenol Red Indicator.—Phenolsulphonephthalein, 0.05 per cent aqueous. 

Ethanol, 95 per cent; hydrochloric acids 1:1 and 0.01 N approximately. 


DIRECTIONS 


1, Cut the nails with scissors to a size preferably not over 1 e.mm. Weigh about 2 
mg. accurately on a sensitive analytical balance or a micro balance. Collect the sample com- 
pactly in the bottom of a 20 ¢.c. pure nickel crucible, cover with 300 to 500 mg. of sulphur- 
free Na,O,, and heat cautiously over a small flame at a rate rapid enough to prevent ‘‘ball- 
ing’’ of the peroxide but not so rapid as to cause flaming of the sample. Fuse completely 
(about thirty seconds heating after a melt is obtained). Cool partially, add 8 to 10 e.c. of 


, 


distilled water, and heat to dissolve more rapidly. 

Certain lots of Na,O, may spit and deflagrate badly in spite of all precautions during 
heating. This behavior can be overcome by first fusing the nails well with 2 pellets (about 
350 mg.) of NaOH, then oxidizing with not more than 250 mg. of sodium peroxide, which 
thus produces a quiet melt. 

2. Filter through a 7 em. Whatman No. 40 paper into a 50 ¢.c. beaker; wash paper with 
12 to 15 ¢.c. of water in 6 portions, the first 3 of which have been used to rinse the crucible. 
Evaporate filtrates to about 10 e¢.e. 

3. Add 5 drops of the phenol red indicator and just enough 1:1 HCl to change the 
color from pink through yellow to the first appearance of an orange (or yellow with a pink 


fluorescence). 
4. Evaporate carefully to about 7 ¢.c. volume, almost neutralize (light yellow) with the 
5 


special alkali solution, add exactly e.c. of the BaCl, precipitating solution, and again 
evaporate to 6 to 7 c.c. 

5. Make slightly alkaline (pink) with the special alkali (1 to 2 drops), add 10 to 15 
e.c. of recently boiled 95 per cent ethanol, bring back to a yellow with approximately 0.01 
N HCl. Alternately boil and add the dilute HCl until the yellow becomes permanent (one 
additional drop, or even less, usually suffices). 

6. Titrate hot with the standard dichromate from a microburet (the Koch calcium 
**pipette,’’ 2 ¢.c. graduated in 0.01 ¢.c. has been found very suitable). The light source 
should be a frosted electric lamp, shielded, and placed to direct the rays through the beaker 
horizontally from one side. The endpoint is the first definite permanent pink (not recognizable 
in ordinary daylight). 

CALCULATIONS 


C = mg. of cystine (or S) equivalent to BaCl, added. 

D = dichromate equivalent (in ¢.c.) of BaCl, added. 

(D-Titration) x C xi 
D x mg. sample. 





= per cent cystine (or 8). 


Example: 3.90 ¢.c. dichromate = 5 ¢.c. BaCl, = 5 mg. cystine. Wt. sample, 25.0 mg.; 


— ' , ni ~ 2.05 x 5 x 100 , 
titration, 1.85 ec. Caleulation: 3.90 — 1.85 = 2.05. 390x250 = 10.5 per cent cystine. 





PRECAUTIONS, ETC. 


(1) Smaller samples may be used if necessary, in which case proportionately less BaCl, 
should be added in Step 4. (3) The first acid evaporation removes CO,, hence the specified 
acidity should be attained before boiling. (4) The Ca(OH), in the NaOH is used to remove 
interfering carbonate, silicate, and phosphate from reagent and sample. (5) Sufficient addi- 
tion of 0.01 N HCl is judged by absence of any pink glint when the beaker is viewed against 
a solid background. On the other hand, greater excess of acid than 0.5 drop proportionally 





drops 


H),; 
clear 
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decreases the accuracy of the determination. Some samples of alcohol require prolonged boil- 
ing to make them suitable for use in the procedure. (6) In lamplight as described, the final 
endpoint appears about 0.03 ¢.c. sooner and with better definition than in daylight. The 
standard dichromate solution loses strength very slowly. Weekly re-standardization should 
suffice. 

The method has obvious application to the analysis of any sulphur-bearing material 
which is relatively low in phosphate or other interfering anion, but we can offer no experi- 
ence as yet with such application. 


SUMMARY 


A semimicromethod for the analysis of sulphur in human nails is described. 
The procedure is rapid and accurate for clinical purposes, requires but 25 mg. 
samples, and uses a limited number of pieces of more or less common apparatus. 

Acknowledgment is due the Chemical Foundation, Inec., for a grant in aid 
of this laboratory. 
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AN IMPROVED MULTIPIPETTE FOR ROUTINE QUANTITATIVE 
DETERMINATION OF ALBUMIN AND SUGAR IN URINE* 


JAMES J. SHortT, M.D., New York, N. Y. 


N THE JourNat or LABORATORY AND CLINICAL MEDICINE for September, 1927, 

I described an apparatus which was being used successfully for pipetting 
urine and reagents in the determination of albumin and sugar quantitatively. 
The method employed for albumin was a modification of the sulphosalicylie acid 
test first described by Folin and Denis? and later applied by Kingsbury, Clark, 
Williams and Post* to routine albumin determinations. The test is made by 
mixing 2.5 ¢.c. of urine with 7.5 ¢.c. of 3 per cent sulphosalicylic acid and 
examining for turbidity caused by the presence of albumin at the end of ten 
minutes. The degree of turbidity is compared with standard tubes of uniform 
diameter in an illuminated rack with a black background. In this way the 
amount of albumin ean be estimated quantitatively. The Kingsbury-Clark 
standard tubes employed consist of graded turbidities suspended in gelatin. 
These are semipermanent and are renewed at the end of about six months. 
They range in value from 0 to 100 mg. per 100 c.c. and the estimation is re- 
ported in mg. per cent. 


*From the Laboratories of the Life Extension Institute, New York. 
Received for publication, November 18, 1932. 
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The sugar method used in this laboratory is that devised by Sumner* for 
normal amounts of sugar in urine. Three cubic centimeters of the reagent 
which contains dinitrosalicylic acid are mixed with 1 ec. of urine and the 
mixture is placed in a boiling water bath for five minutes; at the end of that 
time it is cooled, diluted with water to 25 e@¢., mixed and compared with 
standards in tubes of equal diameter in a comparator. The presence of sugar 
produces a reddish brown color, the intensity of which is directly proportional 























Fig. 1 


to the amount of sugar present. For standards we use glucose solution of 0.13, 
0.2, 0.3, 0.4, and 0.5 per cent. Amounts of sugar below 0.13 per cent are con- 
sidered negligible and are reported negative; those from 0.13 to 0.5 are re- 
ported directly in percentage and those above the latter figure are titrated 
quantitatively with Benedict’s solution. 

These methods have been found by us to be highly satisfactory and have 
done much to eliminate the personal factor of individual judgment, especially 
as to what terms to employ in describing the amount of albumin found. How- 
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ever, in order to adopt these methods we were compelled to develop apparatus 
which would make pipetting much less laborious and time consuming than is 
usually the case. The apparatus put into service in 1927 has been used con- 
tinuously since that time with great success and satisfaction. 

An examination of Fig. 1 gives a clear idea of the processes; two such 
pieces of apparatus are used, one to pipette the urine necessary for both deter- 
minations and the other to pipette the reagents. In the operation the liquids 
are drawn into the glass pipettes by means of suction produced in cylinders 
above, which originally consisted of metal syringes arranged vertically in two 
parallel rows. Later a solid block of brass was accurately bored and pistons 
fitted as in automobile engine construction, These pistons were operated by 
hand with a crank through a number of gears. The lost motion with this type 
of construction and the rather heavy effort necessary, led us to the considera- 
tion of further improvements. 

In the present apparatus hydraulic pressure is used as a source of power. 
This is accomplished by means of a four-way valve at ‘‘a.’’ Water is admitted 
through pipe ‘‘b’’ and discharged through pipe ‘‘c’’ after passing through 
eylinder ‘‘d.’’ Cylinder ‘‘d’’ is approximately three inches in diameter and the 
water pressure here available exerts a force of approximately 300 pounds on 
the pistons, which is much more than adequate for the purpose. Even with 
this amount of pressure the movement of the pistons ‘‘e’’ ean be very delicately 
controlled. The indicator ‘‘f’? shows the amount of fluid withdrawn or dis- 


charged on the graduated seale ‘‘g.’’ The rack ‘‘h,’’ containing 16 tubes, is 


supported and placed in position by means of the elevator ‘‘7.’’ The entire 
apparatus is held rigidly in position by screws through the base into the labora- 


tory table. 
COMMENT 


Our urine sets range from 480 to 640, and these are analyzed with a degree 
of efficiency and accuracy never attained in former times when it was necessary 
to give each specimen a number of handlings. We are highly satisfied with the 
results and ean recommend the apparatus and methods employed to such labora- 
tories as have a sufficient volume of work to make them feasible and practical. 
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AN OPERATING TABLE FOR MICE*} 


MicHae. Levine, Pu.D., anp Victor Kuge,, M.D., New York Crry 


N STUDYING the effects of the thyroid upon tumor growth, the authors 
subjected a series of mice to thyroidectomy. It was soon found that the 
mortality encountered was out of proportion to the operative technic. Likewise, 
it was noticed, in common with others who attempted these delicate operations, 
that it was necessary to keep the temperature of the animal as nearly normal 
and constant as possible during the operation because of the apparent severe 
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Fig. 1.—Surface view of operating table for mice. J. O., Inlet and outlet corked; ad. pl., ad- 
justable plate; T. S., thumbscrew; M. P., mouthpiece; Tr., trough. 


shoek which follows. Owing to the size of the animal, it was also found 
desirable to provide means for fully exposing the operative site and to firmly 
immobilize the head and body without trauma, 

A suitable operating table which would fulfill these needs could not be 
found on the market. After a considerable number of trials, with various 
devices, we constructed an operating table as shown in Fig. 1. This table we 

*From the Laboratory Division, Montefiore Hospital. 


Received for publication, November 11, 1932. 
7Supported by grant-in-aid made by the Chemical Foundation. 
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believe of sufficient interest, because of its efficacy in maintaining the animal’s 
warmth, its ease of construction, its relatively low cost of manufacture, and be- 
cause of its invaluable aid in delicate operative work on the neck organs. 
Through the use of this operating table we were able to reduce the mortality 
while thyroidectomizing mice from 50 to 60 per cent, to 10 per cent and less. 
We generally thyroidectomized from ten to twelve animals at one sitting. 


We are describing our operating board at this time because the results of 
our studies are not yet entirely prepared for publication, and we feel that the 
table may be of use to others who are operating on mice at this time. 


i Se e&. ie ad — Sate, on 
7 3 


Fig. 2.—Mouse in position with neck well exposed. 


The principle involved consists of passing water of required temperature 
through the operating table so as to give off heat by conduction and radiation, 
to and about the animal. The operating table consists of a chamber 20 em. x 
11144 em. x 21% em. made of galvanized iron sheet metal (24 gauge) with two 
small copper tubes soldered into one side, at about 4 em. from each end (see 
Fig. 1). The eapacity of this box is approximately 575 «ec. One of the tubes 
serves as an inlet and is attached by a rubber hose to a spit bottle filled with 
water heated to the required temperature. The other tube entering the box is 
attached to a small rubber hose which empties into a waste receptacle. As the 
water in the box becomes cool the water from the spit bottle may be forced into 
the box until the required temperature is reached. The temperature of the 
water may be raised in this way between operations. The operating board inlet 
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may be attached to the hot water faucet of the sink, a practice commonly used 
by us, and a steady stream of water may pass through the chamber. When 
only one or two animals are thyroidectomized at one sitting, the chamber may 
he filled with water and the copper tubes corked. 

To the broad surface of the operating table is riveted a small metal trough 
approximately the size of a mouse of 20 te 40 gm, The head is supported by a 
small eork which fits under the neck. At the cork-end of the trough there is a 
small metal plate which is adjustable and is made fast to the operating table by 
two thumbscrews. On this plate is attached a hinged wire mouthpiece (see Fig. 
1), held down in position by a delicate spring. The mouthpiece is so fashioned 
as to fit into the mouth of the animal and under the front teeth of the upper 
jaw. The mouthpiece, once adjusted, is kept in place by the delicate spring. 

Along one side of the trough a series of eyelets are soldered to the table, and 
on the opposite side, an equal number of hooks. Fresh rubber bands of required 
elasticity are noosed in the eyelets and the animal is held firmly in the trough 
by stretching across the legs of the animal the rubber bands which are fastened 
to the hooks. The number of bands to be used depends upon the size of the 
animal. A rubber band stretched across the upper legs and another over the 
body holding down the lower legs, are usually sufficient (see Fig. 2). 

After the animal is anesthetized, the body is fixed in the trough by the 
use of rubber bands. The wire mouthpiece is placed under the upper teeth, and 
the neck is stretched by moving the adjustable plate forward until the neck is 
made slightly taut. The thumbsecrews on the adjustable plate are made fast, 
in place, and the operation may then go on. 

A more detailed description of our methods of operation and accessories 
used in the removal of these extremely small organs will be published in a 
subsequent report together with our findings. 


We are indebted to Mr. Harry Hawker for the manufacture of this table. 
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SEDIMENTATION TEST, A Study in Correlation of the Sedimentation Test, Filament- 
Non-Filament Count, and the White Cell Count in Gynecology, Yates, H. W., Davidow, 
D.M., Putnam, E., and Ellman, F. Amer. Jour. Obstet. & Gyn. 25: 203, 1933. 


From an extensive study the following conclusions are drawn: 
1. A. The percentage of accuracy of white blood count in these two studies was 67.8 per 


B. That of the filament-nonfilament count was 77.2 per cent. 

C. The accuracy of the sedimentation rate was 91.4 per cent. 

2. There was a definite correlation of the sedimentation rate and filament-nonfilament 
count in the infectious conditions. 

3. The white blood count was not dependable. 

4. In the cases of marked anemia the sedimentation rate was more rapid than normal. 

5. In the ease of abortion with bleeding there was no correlation between the three tests. 


CARBON MONOXIDE POISONING, Methylene Blue a Synergist, Not an Antidote, for, 
Haggard, H. W., and Greenberg, L. A. J. A. M. A. 100: 2001, 1933. 


From experimental studies on dogs it is concluded that there is no valid basis, 
theoretical, experimental or clinical, for the belief that methylene blue is an antidote for 
carbon monoxide asphyxia. 

The chief effect of methylene blue is to convert some of the hemoglobin of the blood 
into methemoglobin. By thus further diminishing the oxygen carrying capacity of the blood, 
methylene blue acts as a synergist with carbon monoxide in promoting asphyxia. It probably 
exerts also other deleterious effects. 

Experimental evidence is here presented showing that the administration of methylene 
blue in carbon monoxide asphyxia may induce fatalities that would not otherwise occur. 
Illness attributable to the effects of methylene blue persists after recovery from carbon 
monoxide asphyxia. 

These conclusions reinforce previous evidence that hypodermic and intravenous medica- 
tion is more likely to be injurious than remedial in the treatment of carbon monoxide 


asphyxia. 


SPIROCHETES: A New Method for the Cultivation of Spirocheta Recurrentis, Yuan-Po 
L. Kitasato. Arch. Exper. Med. 10: 78, 1933. 


One cubic centimeter of sterile white of an egg is placed in a test tube and heated 
to 80-85° C. for about thirty minutes. The white of one egg is sufficient for 15 tubes. The 
yolk of the egg is placed in a flask containing 400 ¢.c. of sterile 0.8 per cent saline and 
thoroughly shaken. The contents of the flask are then allowed to settle for some days in 
the ice chest. The Py of the supernatant fluid is about 7.0 and it keeps its properties for 
at least two months. About 5 ¢.c. of this liquid is added to each tube of heated egg white 
and the resulting medium either used at once or first heated to 55° C. for half an hour. The 
eggs must be fresh and those whose shells are a dark biscuit color produce the most favorable 


culture medium. 
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One or two drops of citrated infected blood are added to each tube and the medium 
then covered with sterile paraffin oil and kept at 35 to 36.5° C. Subeultures are made every 
three to five days by transplanting about 0 to 5 ¢.c. of a good culture together with a small 
drop of citrated human or rabbit blood, then covering with paraffin and incubating. The 
citrated blood is prepared by mixing 2 c¢.c. of blood with 0.2 ¢.c. of a 10 per cent sodium 
citrate solution also containing 10 per cent glucose. The citrated blood keeps for at least 
three weeks if kept in the ice chest. 


GASTRIC ANALYSIS: Histamine Test Meals, Polland, W. S. Arch. Int. Med. 51: 903, 
1933. 


An analysis has been made of 988 consecutive histamine test meals. Six hundred and 
eighty-four of the patients showed no evidence of disease, and standards of normal for gastric 
acidity and volume of secretion were derived from these data. 

The mean total acidity for male subjects ranged from 101.1 units at the age of 25 to 
67.1 units at the age of 65. The mean total acidity for female subjects ranged from 82.2 
units at the age of 25 to 66.7 units at the age of 65. This included normal subjects who had 
anacidity. In the case of the male subjects, there was a definite correlation between age and 
acidity. 

The mean maximum ten-minute volume of secretion for male subjects ranged from 39.7 
e.c. at the age of 25 to 24.9 «ec. at the age of 65. The mean volume of secretion for the 
female subjects ranged from 33.1 ¢.c. at the age of 25 to 21.7 ¢.c. at the age of 65. There 
was a definite correlation between age and volume in the two sexes. 

In both sexes the total gastric secretion declined with age at about the same rate. 

There was a steady increase in the incidence of anacidity from youth to old age, and 
at all age periods up to 60 the incidence was higher in female than in male subjects. The 
incidence for the normal male subjects was 10.7, and for the normal female subjects, 14.1 per 
cent. 

In 130 eases of duodenal ulcer, 91.3 per cent of the subjects had a total acidity and 
79.2 per cent had volumes of secretion higher than the mean values of normal persons of the 
same age and sex. 

In 36 cases of gastric ulcer, 91.7 per cent of the patients had a total acidity and 75 
per cent had volumes of secretion higher than the mean values of normal people of the same 
age and sex. 

In 56 eases of carcinoma of the stomach, the incidence of anacidity was 69.6 per cent. 
In the 56 eases, there was only 1 patient who had anacidity and 3 who had volumes above 
the mean normal value for the same age and sex. 

Eighty-seven and one-tenth per cent of male patients with gastric ulcer and 92.5 per 
cent of male patients with duodenal ulcer had total secretions above the normal mean for 
age, and 100 per cent of male patients with carcinomas had total secretions below this mean. 

The diagnostic value of the histamine test meal in differentiating benign from malignant 
lesions of the stomach is discussed. 

In a miscellaneous group of cases, no evidence could be found that any particular dis- 


ease, except pernicious anemia, was associated with a characteristic type of gastric secretion. 


LIVER FUNCTION, Clinical Evaluation of Galactose Tolerance Test, Banks, B. M., 
Sprague, P. H., and Snell, A.M. J. A. M. A. 100: 1987, 1933. 


The authors feel that the galactose test does not uniformly distinguish between obstruc- 
tive and toxic or infectious types of jaundice, although it may furnish valuable corroborative 
data in doubtful cases. In both intrahepatic and obstructive types of jaundice, strongly posi- 
tive tests (excretion of 6 gm. or more) should be seriously regarded and, if excretion is con- 
sistently high, are probably indicative of serious injury to the hepatic structure. The border- 
line group of positive tests, with excretion of only slightly more than 3 gm. of reducing sub- 
stance, should not be regarded as conclusive evidence against the presence of mechanical 
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biliary obstruction. The value of the test to the individual practitioner will depend on how 
carefully its results are weighed against time-honored clinical data and previous clinical ex- 
perience with jaundiced patients. 


BLOOD CHOLESTEROL: Chemical Studies in the Epileptic Syndrome, Hopkins, H. 
J. Nerv. & Mental Dis. 77: 601, 1933. 


The cholesterol content of the blood in patients presenting the epileptic syndrome ap- 
pears to have some significance in indicating the direction in which the physicochemical 
changes are taking place. 

The average whole blood cholesteroi values are slightly lower in a group of epileptic 
patients than in a corresponding normal group. 

The range of variation in whole blood cholesterol values from hour to hour throughout 
24-hour periods is greater in epileptic patients than in normal individuals, 

One case undergoing convulsive activity during the twenty-four-hour period of study ° 
shows a preparoxysmal fall in the whole blood cholesterol amounting to 11 per cent of the 
average cholesterol value for the day. 


UNDULANT FEVER: Brucella (Alkaligenes) Infections in Man: The Intradermal Reac- 
tion as an Aid in Diagnosis, Yeckel, H. C., and Chapman, O. D. J. A. M. A. 100: 
1885, 1933. 


The following conclusions are drawn from this study: 

The intradermal reaction is a definite uid in the diagnosis of brucella infection in man. 

The test is harmless and does not disturb the patient. 

Negative agglutination and intradermal reactions definitely exclude clinical undulant 
fever. 

The skin remains sensitive to the specific antigen long after the active infection. 

In the presence of a negative agglutination reaction, the intradermal reaction may be 
positive and thus lead to a definite diagnosis. 

Brucella abortus 80 is a good antigen to use for the intradermal test. It is not neces- 
sary to make a series of tests using two or more antigens. 

For proper interpretation, the result must be read at approximately the ninety-sixth 
hour. 

The nonspecific reactions usually appear within the first twenty-four or forty-eight 
hours and disappear by the seventy-second or ninety-sixth. 

A positive reaction may mean a former infection. 


BACTERIOPHAGE, Studies on Cholera, Technic, Asheshov, I. N., Asheshov, I., Khan, §., 
and Lahiri, M. N. Ind. J. M. Research 20: 1101, 1933. 


This paper, which does not lend itself to abstraction, should be read with interest 
and profit by all who are engaged in work with bacteriophage because of its wealth of 
technical detail based upon the extensive practical experience of the authors. 

The following precautions are emphasized as essential: 

1. Prevent bacteriophage from being spread all over the laboratory, treating each filtrate 
as a highly contagious liquid. If spilt, use freely some chlorine solution, electrolytic chlorine 
(E. C.) for instance. This solution must be in hand’s reach of every worker. Hands must 


be frequently washed in it. 

2. Have a piece of cotton-wool moistened in E. C. on a Petri dish cover in front of you 
when transferring or plating bacteriophage. Drain the loop on it before flaming: the 
droplets of the liquid brought suddenly into the flame burst and scatter bacteriophage all 
around before it is killed in the flame. 

3. When pouring out bacteriophage suspensions from any container (e.g., from a test 
tube into the funnel), flame the rim of it not only before but after pouring out as well. 
The container before sterilization is likely to be handled by attendants, who will soil their 
hands and spread bacteriophage all over the laboratory. 
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+, Flame the rim of the filter candle before inserting the stopper of the funnel. When 
disconnecting filter candles, wipe the place of connection with cotton-wool moistened in E. C. 


before touching the candle. 


LIVER FUNCTION, Clinical Value of the Rose Bengal Test for the Determination of the 
Total Functional Capacity of the Liver, Rao, M. V. R. Ind. J. M. Research 20: 
1009, 1953. 


As a result of this study the following conclusions are advanced: 

1. Rose bengal (di-iod-tetra-chlor-fluorescein), a dye belonging to the tripheylmethane 
series, has been utilized to study the chromogogie function of the liver for determining the 
total functional capacity of the organ. 

2. The modified technie described by Delprat and Stowe (1931) was adopted in this 
investigation and the test is described in detail. 

3. The dye is entirely nontoxic to the human tissues and no untoward symptoms were 
seen in any of the cases after intravenous injection of the dye in doses of 100 mg. for the 
adult. 

4. Marked retention of the dye was found in cases of cirrhosis and malignant. disease 
of the liver. In cases of metastatic malignancy of the liver the excretion of the dye depends 
upon the amount of functionally active liver tissue still remaining. Marked retention of the 
dye without bilirubinemia constitutes an important observation in cases of decompensated 
portal cirrhosis of the liver. The causes of this marked retention of the dye in portal cirrhosis 
are discussed and it is shown that the secondary anemia, which is seen in the later stages 
of the disease, cannot account for this marked retention. 

5. Jaundice associated with toxemias of the liver always produced retention of the dye. 

6. Slight retention of the dye was seen in long-standing cases of passive congestion of 
the liver resulting from cardiac decompensation and in cases of ankylostomiasis, in which 
the secondary anemia had persisted for a long time. 

7. The test is a valuable aid in differentiating ascites due to cirrhosis of the liver from 
other conditions producing ascites, e.g., cardiac decompensation, nephritis, or peritonitis— 
simple, tubercular or malignant. 

8. The results obtained in this investigation are in agreement with those obtained by 
the originators of this test. The test is more likely to be positive in those conditions in which 
there is diffuse destruction of the hepatic parenchyma, than in those with localized affection. 
The test does not show any specific type of organ damage, but only denotes the amount of 
functionally active liver-tissue still present. 

9. It is pointed out that, while the retention of the dye is of great significance in the 
diagnosis of cirrhosis of the liver, its value in the prognosis is very limited. It is suggested 
’? of the liver, from the 


that no useful purpose is served in calculating the ‘‘total function 


percentage of dye present in the blood at the end of eight minutes, by the formula given by 
Delprat and Stowe (1931). 

10. Taken in conjunction with the clinical observations and the results of other tests, 
the rose bengal test constitutes a valuable aid in the study of hepatic diseases. 


VARIOLA, Complement Fixation In, Venkataraman, K. V. Ind. J. M. Research 20: 4. 
1063, 1933. 


The author corroborates the presence of complement-fixing antibodies in smallpox and 
reports that they are regularly present and can be satisfactorily demonstrated using a calf- 
lymph antigen. 

The vaccine was diluted 1:40 with normal saline and, when the coarser particles settled, 
the supernatant fluid was used for antigen and found not anticomplementary in double this 
strength. 
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FILARIASIS, Complement Fixation In, Lloyd, R. B., and Chandra, S. N. Ind. J. M. 
Research 20: 1197, 1933. 


A series of eighty-nine cases of various clinical types of infection with W. banerofti was 


examined by the complement fixation reaction, using as antigen extracts, variously prepared 


of D. immitis. Twenty-three positive reactions were obtained. A series of fifteen cases of 
infection by other helminths was also similarly examined, yielding three positive reactions, 
all of which were in guinea worm disease. 

It is shown that cases of acute or subacute lymphangitis tend to exhibit two distinet 
types of immunity response. In one type the finding is a positive complement fixation reaction 
associated with an eosinophilia, the total white count and polymorphonuclear percentage being 
within normal limits. In the other type the finding is a negative complement fixation reaction 
with a polymorphonuclear leukocytosis. The authors conclude, accordingly, that there are 
two distinct types of attack in such cases which they designate the toxie and septie types 
respectively. 

Repeated examination by the complement fixation test of cases of acute or subacute 
lymphangitis with a positive complement fixation reaction has demonstrated that as the at- 
tack passes off the reaction becomes negative. 

The positive complement fixation reaction, in whatever type of filarial lesion it may be 
found, is always associated with an eosinophilia, and, so far as we can see at present, the 
disappearance of the positive complement fixation reaction does not seem to affect the 
eosinophilia, though this point requires further examination. 

As a result of various considerations, the authors have suggested that the preliminary 
immunity response in infection by W. bancrofti is anaphylaxis plus an eosinophilia, and 
that in circumstances favorable to large releases of filarial toxin the positive complement 
fixation reaction is superadded as a further stage of immunization, the clinical result of the 
inereased toxin releases being an ‘‘attack’’ in types of obstruction where the toxin releases 
are normally small, such as in blockage of the limb lymphatics, but no attack in cireum- 
stances where the lymphatics are still freely open as in chyluria. 

Two eases are referred to showing the effect upon the positive complement fixation re- 
action of surgical treatment of the antigenic factor. 

Of four cases of guinea worm disease three reacted positively and the positive reaction 
remained unchanged for long periods. The long duration of the positive reaction is probably 
due to the absence of lymphatic obstruction, bringing the findings in guinea worm disease 
into line with Fairley’s findings in L. loa and the author’s findings in chyluria. As in 
chyluria, eosinophilia was present in the one case of guinea worm disease which yielded a 
negative complement fixation reaction as well as in those which reacted positively. Adequate 
facilities for the study of guinea worm disease are not available in Caleutta, but it is sug- 
gested that examination of this test will probably not only lead to a valuable means of 
diagnosis of guinea worm disease, but will also provide important immunological data which 
may be applicable to the more complex cases of infection with W. bancrofti. 

From Fairley’s results in L. loa and the author’s in guinea worm disease it seems likely 
that the complement fixation test by means of Dirofilaria extracts is a group reaction for the 
worms of the filarial family generally. 

As the clinical manifestations of W. bancrofti infection are largely those of lymphatic 
obstruction whereby the antigenic factor is to a progressive extent cut off from the circulation, 
no serological test could be expected to diagnose all types and stages of the disease, but in 
a somewhat restricted field the test seems likely to be useful in diagnosis. 

So far as examined, the specificity of the test seems quite satisfactory. Apart from 
guinea worm disease, no positive reactions were obtained in other helminthic diseases except 
in two cases of hookworm infection, in both of which W. bancrofti infection was also present. 

As there is no method at present of. combating the filarial toxin directly the demonstra- 
tion that some attacks of lymphangitis are of purely toxic origin is not of immediate 
therapeutic value, except in so far as it suggests that probably no benefit is to be looked for 
from vaccine treatment in this type of attack. 
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TUBERCULOSIS: Acid-Fast Bacilli in the Stomach Lavage and Feces of Tuberculous 
Children, Kereszturi, C., Hauptmann, D., Schick, B., and Mishulow, L. J. A. M. A. 
100: 1481, 1933. 


Among 101 tuberculous children, only 27.7 per cent showed tubercle bacilli in the 
stomach content. 
































The ages of the children ranged from eight months to sixteen years. 

The type of the cases included in the study varied from children who had no other 
pathologie clinical signs than a positive tuberculin test to children who had bilateral 
destructive pulmonary tuberculosis. 

If guinea pigs were not used, the smear examination of stools yielded 7 per cent 
less positive results than the more cumbersome stomach lavage. 

The Armand Delille modification did not, in the author’s hands, improve the routine 
stomach lavage first suggested by Meunier. 

Sputum and throat swab examinations gave positive results less frequently than 
did stool or stomach lavage examinations. 

Clinically, destructive pulmonary tuberculosis cases showed in 75 per cent positive 
stomach lavage results against 28 per cent among the clinical nondestructive pulmonary 
tuberculosis cases. The other forms of tuberculosis cases did not show positive results 
except one bone tuberculosis case. 

Younger children did not show positive results more often than older ones. 

Clinically, inactive cases yielded only negative results, slightly and very active cases 
showed different proportions of positive results, and activity seemed to parallel the fre- 
quency of positive examinations. 

Positive stomach lavage for tubercle bacilli had severe prognostic significance. 

Pathologie chest signs, fever and cough generally parallel the frequency of positive 
results. 

The average age of the patients with positive stomach lavage was two years higher, 
the malnutrition somewhat less and the average gain of weight about half as fast as 
among the cases who gave negative stomach lavage results. 

As far as sputum and feces examinations were concerned, the routine hospital ex- 
amination yielded as good results as the careful research study, because more frequent 
examinations were made. 





GASTRIC JUICE, Protein and Non-Protein Nitrogen Determinations on, Martin, L. 
J. A. M. A. 100: 1475, 1933. 


In the normal gastric juice, protein nitrogen and nonprotein nitrogen fractions 
(amino acid, urea, uric acid and ammonia) were found in amounts that varied within 
but small limits. 
















In the benign achlorhydrias the amounts were found to be increased approximately 
twofold. 

In the cases of pernicious anemia the same increase was found and associated with 
still greater amounts of amino acid and urea. 

In carcinoma of the stomach associated with achlorhydria, large amounts of protein 
and nonprotein nitrogen were found. 








PNEUMONIA, Blood Picture in, Rosenthal, N., and Sutro, C. J. Am. J. Clin. Path. 3: 
181, 1933. 





In addition to noting ordinary blood changes, observations on pathologie cytoplasmic 
: alterations (toxic granules) are a valuable aid in the diagnosis and prognosis of cases 
: of pneumonia. 

) Pathologic cytoplasmic alterations (toxic granules) are present in all cases of lobar 
pneumonia, are diminished in bronchopneumonia, and usually are absent in conditions 
simulating pneumonia. 
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In recovered cases, the degenerative index, that is the percentage of cells showing 
toxic changes, rises rapidly (not infrequently to 100) either prior to, or immediately 
after, the crisis or fourth week. 

The degenerative index is lower in alcoholic patients suffering from pneumonia. 

In fatal pneumonia the degenerative index is frequently 100; its persistence at 
that level presages a fatal prognosis. 


PNEUMOCOCCUS TYPING, Immediate Directly from Sputum by the Neufeld Reaction, 
Sabin, A. B. J. A. M. A. 100: 1584, 1933. 


Two small flecks of sputum are placed on a cover slip (about 22 by 50 mm.) with a 
platinum loop, the diameter of which preferably does not exceed 2 cm. When the sputum 
is very tenacious, as it frequently is, it may be necessary to use another wire for getting 
the sputum off the loop. To each bit of sputum an equal quantity of the undiluted rabbit 
serum (Type I serum to one, and Type II serum to the other) and a loopful of standard 
alkaline methylene blue was added. A special deep, large, hollow-ground glass slide, big 
enough to cover both drops, was used; this special slide is convenient but not essential. 
The edges of the slide are smeared with petrolatum, it is placed over the cover slip, and 
the preparation is inverted. The examination is made with the oil immersion lens and 
an artificial blue light. Although the reaction occurs almost immediately, it is best to 
delay the examination for about two minutes to allow for proper diffusion of the serum. 

It is important to observe that ordinarily, in the hanging drop preparation, pneu- 
mococci in sputum show no capsules, occasionally a faint halo of light but without any 
definite outline may be seen about the organism. 

However, in the type-specific mixtures of sputum and serum one finds the pneumo- 
cocci surrounded by peripheral zones of characteristic appearance and distinct outline. 
This peripheral zone consists of a refractile substance which does not take the stain and 
which may be described as having a ground-glass appearance; the organism within it is 
stained blue. The size of this zone of ‘‘quellung’’ varies in different sputums with or- 
ganisms of the same type; generally, Type II pneumococci presented the larger zone. It 
is important to stress, however, that it is not so much the size of the zone as its char- 
acteristic appearance which determines a positive reaction. It is also necessary to state 
that this reaction does not depend on agglutination of the pneumococci, although it oe- 
easionally occurs in the sputum, but on the appearance of the individual organisms; fur- 
thermore, this appearance is so characteristic that the finding of even a single diplococcus 
which shows it is sufficient to diagnose the type. 


TUBERCULOSIS, Identification of Bovine Type from Sputum, Girdwood, R. O. J. Path. 
& Bact. (Edinburgh) 36: 153, 1933. 


A morning specimen of sputum is collected and an equal quantity of one normal 
sodium hydroxide solution is mixed with it for thirty seconds and centrifugated at 2,000 
revolutions per minute for twenty minutes. If the specimen is more than usually viscious, 
the mixture is incubated at 37° C. for twenty minutes before centrifugating. The super- 
natant fluid is decanted; the deposit is then roughly neutralized with three or four drops 
of normal hydrochloric acid solution, mixed, and seeded on four slopes of egg medium. 
The tubes are incubated, examined weekly and discarded in three months if no growth 


is obtained. In a few instances in which the sputum is ‘‘positive’’ on microscopic ex- 
amination and yet no growth is present or in which, although microscopic and cultural 
examinations are negative, the clinical evidence strongly suggests that tubercle bacilli 
may be present in small numbers, the reverse method of concentration is employed, hydro- 
chlorie acid being used as the concentrating reagent and sodium hydroxide for neu- 
tralization. From the 384 cases of pulmonary tuberculosis, twenty-two bovine strains were 
isolated. In any given case of pulmonary tuberculosis, the presence of tubercle bacilli 


of the bovine type seems to be of definitely unfavorable prognostic significance, 
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The Biochemistry of Medicine* 





HE relation of biochemistry to the recognition, management, and control of disease has 
been the subject of intensive study and, within comparatively recent years, has made 
a tremendous advance. 

So rapid have been the developments in this field that the physician has been hard 
put to keep pace with them and so crowded is the medical curriculum that the medical student 
of today is not always as familiar with them as he should, and indeed must, be. 

It is to this audience that this book is addressed, its purpose being to coordinate pure 
biochemistry with those applications to medicine which, after all, constitute the important 
phases of biochemistry for the physician, 

The style is clear, simple, and easy to read and the angle of view essentially practical, 
and it is to be expected that the book will find a wide field of usefulness. It can be heartily 
recommended as an eminently practical and useful text for both student and physician. 


Lymphatics, Lymph, and Tissue Fluid} 





EALIZATION of the extent and complexity of the lymphatic system is the product of 
innumerable investigations starting from the demonstration of the mesenteric lacteal 
vessels by Asellius in 1627. 

Investigations of the physiology of the lymphatic system, however, have not kept pace 
with anatomical studies so that the exact nature of its functions and the mechanism whereby 
they are carried out still remains to no small extent a problem awaiting solution to which the 
present volume makes a distinct and valuable contribution. 

. Starting with a review and discussion of the structural basis of the lymphatic system, 
: the authors next consider the entrance into the lymphatics of colloidal solutions and foreign 
particles, reviewing the work of previous investigators and citing their own. 

The permeability of the blood capillaries and their normal limits of permeability to 
: colloids are next reviewed following which the flow of lymph, its composition, and the tissue 
fluid are discussed in the light of available experimental evidence. 

The final chapter of the book is devoted to the practical consideration and application 
of the data resulting from the experimental studies previously reviewed. 

Among these are the relation of the lymphatics and lymph flow to circulatory edema 
and in hypertension; the effect of lowered plasma proteins and of intravenous injections; 
the effect of heat and light, of asphyxia and carbon dioxide inhalation; the lymph flow in 
anaphylactic shock and in inflammation; and finally, a discussion of attempts to prevent 
the entrance of lymph into the circulation and of measures designed to promote the flow of 
lymph. 


me ep eB et 


*The Biochemistry of Medicine. By A. T. Cameron, D.Sc., Professor of Biochemistry, Uni- 
versity of Manitoba, and C. R. Gilmour, M.D., Professor of Medicine and Clinical Medicine, Uni- 
versity of Manitoba. Cloth, 506 pages. Baltimore, William Wood and Co. 

+Lymphatics, Lymph, and Tissue Fluid. By Cecil K. Drinker. M.D., Professor of Physi- 
ology, Harvard School of Public Health, and Madeleine E. Field, Ph.D., Instructor in Physiology, 
Harvard School of Public Health. Cloth, 254 pages. Baltimore, Md., Williams and Wilkins Co 
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A bibliography of 37 pages completes the book. 

The volume may be regarded as a valuable, useful, and authoritative contribution to the 
subject especially as the authors, in preference to merely summarizing the literature, have 
not hesitated to state clearly what they themselves think in relation to matters of dispute. 

Their object has been to give a working idea of what the lymphatics are doing in the 
mammalian body and to this end they present data drawn from anatomy, physiology, pathology, 
and immunology. 

That they approach the subject well qualified for the task requires no emphasis. That 
they have achieved the end in view the volume bears witness. 


Minor Maladies and Their Treatment* 


HE scope, character, and raison d’ etre of this book are well indicated by the following 
excerpt from the Preface: 

‘«When I was first qualified I went into general practice and soon found that though 
moderately well equipped in the diagnosis and treatment of diseases which I seldom en- 
countered, I was disconcertingly ignorant in those matters about which I was most frequently 
consulted. Pneumonia I knew and rheumatic fever and typhoid; I was so well acquainted 
with phthisis that I confidently recognized it in every trivial cough; and so well versed was 
I in heart murmurs that I was prepared to discover and treat them, with a combination of 
digitalis and words of serious warning, even when they had no serious significance. 

‘‘With knowledge concerning tabes, tumors, and trematodes I was full to overflowing ; 
but I soon realized that I knew very little about a common cold, less about ordinary indiges- 
tion, and nothing at all about the rheumatic conditions. ... In this dilemma I searched for a 
book that would lighten my darkness, but I found it not.’’ 

There are few, indeed, in whom this frank confession will not strike a responsive chord 
for few will debate that it is not in large measure as true now as it was when first written. 

The small volume does not pretend to be encyclopedic but the table of contents which 
follows indicates their practical nature: Colds, Coughs and Sore Throats; Indigestion; 
Constipation; Diarrhea, Vomiting and Giddiness; Rheumatism, Neuralgia and Headache; 
Salient Symptoms; Minor Glandular Insufficiencies; General Health; Advancing Years; In- 
sanity, Some Drugs and Their Uses. 

Even the most cursory glance through the book suffices to make obvious its eminently 
practical trend and that the methods and advice given are based upon a wide and extensive 
experience. The style is simple and not only catches but holds interest, enlivened by touches 
of humor and permeated throughout with common sense, which readily explains the passage 
of this book through six editions and warrants the presumption that there will be many more. 





Gastric Anacidity: Its Relations to Disease} 


HIS, the latest of the Macmillan Medical Monographs, presents an authoritative and com- 
prehensive survey of a subject which, while of definite clinical importance, has long been 
fogged by the perpetuation of erroneous statements upon which continued repetition has con- 


ferred a fallacious factual status. 

The authors begin their work with a definition, accepting for clinical discussion the 
concept long based upon the reaction to amino-azobenzol, and then proceed to a discussion of 
methods for the determination of gastric acidity. They emphasize, however, that as it is 
clinically used the term ‘‘anacidity’’ signifies only that a yellow color is obtained with 

*Minor Maladies And Their Treatment. By Leonard Williams, M.D. Cloth, ed. 6, pages 
120. William Wood & Co., Baitimore, Md. 

{Gastric Anacidity: Its Relations To Disease. By Arthur L. Bloomfield, M.D. Professor 


of Medicine, Stanford University, and W. Scott Polland, M.D., Instructor in Medicine, Stanford 
University. Cloth, 188 pages, 22 figures, 12 tables. The Macmillan Co., New York. 
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Topfer’s indicator and that true anacidity exists only when uncontaminated gastric juice 
secured after histamine stimulation presents a neutral reaction (Py 7.0) by hydrogen ion 
determination. 

The various test meals and their deficiencies are well discussed, the authors recom- 
mending the histamine test and describing their technic in detail. 

A chapter on the history and classification of anacidity reveals the confusion surround 
ing this subject. The authors’ classification follows: 

**T. True Anacidity: A. No reaction to dimethyl, even after histamine stimulation; 
usually, if not always anatomical lesions. B. No reaction to dimethyl but slight acid excretion 
after histamine. 

‘*TI. False Anacidity: A. Relative: No reaction to dimethyl after usual test meals 
but definite acid production after histamine; anatomical lesions often absent. B. Transient: 
Temporary abeyance of secretion not dependent upon anatomical lesions but upon some other 
demonstrable cause. C. Basal: No free acid production under basal conditions but free 
response after stimulus (test meal or histamine); lesions not necessarily present.’’ 

True anacidity is next discussed in detail and, while occurring almost invariably in 
pernicious anemia, and with great frequency in gastric carcinoma, the authors emphasize its 
occurrence in the absence of any definite disease. 

This ‘‘unexplained anacidity’’ is considered at some length but remains, as yet, an 
unexplained problem. 

Following a discussion of the etiology and clinical features of true anacidity, false 
anacidity is considered, then the anacidity of pernicious anemia, and that encountered in 
gastric carcinoma. The association of anacidity with other conditions is illustrated by a 
comprehensive table (21 pages). The prognosis and therapy of anacidity and a final sum- 
mary complete the book. 

In the last analysis, despite the extent of the investigations which have been recorded 
the established facts concerning anacidity may be very briefly summarized: 

It is neither a disease nor a definite entity but a functional state which may be 
temporary or permanent; which may or may not be accompanied by lesions of varying nature 
and degree, many of the more minimal of which have not been shown conclusively to be the 
direct cause of disturbances of secretion. That anacidity is the precursor or cause of certain 
diseases, while a possibility, has not been finally proved. There is no special treatment. 

The outline given above indicates the comprehensive character of the monograph and the 
association of the authors with this field of investigation assures a critical and authoritative 
presentation of the data they have assembled. 

In style the book is easy to read and to understand and the format leaves little to be 
desired. 

The volume may be regarded as a distinct and useful contribution to a much discussed but 
little understood subject and, as such, should be welcomed by the physician who must inevitably 
in practice encounter many cases presenting disturbances of gastric secretion as a primary 
or secondary symptom. 
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EDITORIAL 


Bilirubinemia and Pneumonia 


LINICAL medicine presents few pictures more dramatic, and at the same 
time more inexplicable, than the sequence of events which comprise the 
crisis in lobar pneumonia. 

Just what occurs, and how it occurs, to produce the striking change in 
the previously desperately ill patient, who suddenly and dramatically is now 
seen to have ‘‘turned the corner’’ and taken his first step forward on the road 
to recovery has long been a baffling puzzle to physician and pathologist alike. 

In 1928 Elton,! recalling the familiar bile-solubility of the pneumococcus, 
advaneed the suggestion that in lobar pneumonia due to the pneumococcus 
recovery might be influenced, in part at least, by lysis of the pneumococci by 
the bile present in the circulating blood and, as a corollary based upon this 
assumption, and granting it to be true, that changes in the icterus index dur- 
ing the acute course of lobar pneumonia might have some prognostic value. 
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In support of this purely a priort hypothesis he has earried out and re- 
ported studies of sufficient interest to warrant summary and review. 


Preliminary studies in seven hospitalized cases demonstrated not only that 
there was a definite disturbance in the icterus index during the course of 
lobar pneumonia but also suggested a definite relationship between the degree 
of bilirubinemia, as determined by the icterus index, and the acute course of 
the disease. The latter conclusion arose from the fact that in three out of 
four recovered cases there was a definite rise in the icterus index while in the 
fatal eases the icterus index determinations suggested either a failure of the 
blood-bile concentration mechanism, or an inadequate concentration early 
enough in the course of the disease. 

From a subsequent series of thirty cases? studied during 1929, it became 
evident that a latent jaundice associated with toxie hepatitis occurs in pri- 
mary lobar pneumonia more commonly than heretofore has been appreciated, 
and that while the jaundice has no apparent relation to the anatomic location 
of the lobe involved, it was encountered more frequently with right-sided 
involvement as well as, counting the two upper right lobes as one, with upper 
lobe consolidation. Adequate explanation for these observations is not apparent. 

In this series also determinations of the icterus index were not only of 
definite diagnostic value, not only in the differentiation of primary from sec- 
ondary lobar pneumonia but also from bronchopneumonia, but had, in addi- 
tion some prognostic value in that an elevation of the icterus index occurred 
“ather consistently in the reeovered eases. 

These studies have now been reported upon two hundred and twenty-four 
‘ases of lobar pneumonia in each of which daily determinations of the icterus 
index, direct Van den Bergh reactions, and quantitative estimations of the 
serum bilirubin have been correlated with results of distinet interest and defi- 
nite value. 


The study very soon developed numerous ramifications and, as yet, is far 
from complete but enough has been done to suggest the importance of its con- 
tinuation and extension and to warrant consideration of the statements to 
follow. 


In the first place Elton’s studies have definitely established the fact that, 
whether clinically evident or not, a latent jaundice demonstrable by icterus 
index determinations is a constant finding in primary lobar pneumonia. 

Seeond, the icterus index reaches its highest curve in eases terminating 
in a true crisis but usually subsides precipitately upon the establishment of a 
fluid pleural exudate, such a falling curve always being associated with a 
potential empyema.” * 


Third, when the pneumonia is pneumococcic in origin, and not otherwise, 
the daily ieterus index graph is of definite prognostic value as indicated by 
the findings in the following summary. 

Approximately 30 per cent of hospitalized cases of lobar pneumonia do 
not form pleural effusions. In such eases the mortality ranges from 75 to 80) 
per cent, recovery being apparently entirely dependent upon the movements 
of the bile-serum concentration as shown by the icterus index. 
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In those cases showing the presence of fluid exudate, 70 per cent of the 


series, the mortality was 15 per cent. 

The prognostic interpretation of the icterus index depends upon: (1) The 
maximum index obtained and, (2) the presence or absence of a fluid pleural 
exudate arising from each lobe involved, the index in the absence of such fluid 
tending to oscillate upward, while in the presence of fluid the curve descends 
toward the normal level. 

A striking feature of the investigation was the marked difference influenc- 
ing the interpretation of the curves encountered in the white and negro race. 

In the white race whenever the icterus index was within the zone up to 
and ineluding 16.6 the mortality of the disease was 100 per cent. With indices 
not exceeding 18.7 to 30, with or without the presence of fluid exudates, there 
were no deaths, while cases falling within this zone but without exudate, the 
day of the crisis corresponded with the attainment of the maximum icterus 
index which, following the drop during the crisis, remained above normal for 
several days. 

In the negro race, on the contrary, recovery oceurred only when the 
icterus index exceeded one hundred, 

So constantly was this difference noted that the suggestion is advanced 
that the phenomenon is a biologic constant and essentially negroid in char- 
acter, an assumption strengthened by its occurrence in an apparently white 
male later admitting negro ancestry. 

For this phenomenon, which Elton speaks of as “‘the riddle of the icterus 
index 16.6,’’ no adequate nor satisfactory explanation can as yet be advanced. 
The characteristics of this phenomenon are thus summarized by Elton: 

‘*1. As the icterus index ascends in the absence of a direct positive Van 
den Bergh, it is halted in its rise at 16.6 while at this point the quantitative 
bilirubin inereases sharply to disproportionately high levels. 

‘‘? As the icterus index rises from 16.6 to 30, a definite downward loop 
in the quantitative bilirubin takes place, which may continue downward with 
the rising index, or may recover from its fall to regain at 30 approximately 
the value it had at 16.6. 

‘‘2' Tn familial jaundice, pernicious anemia, and in the newborn the rise 
of the icterus index above 16.6 is usually accompanied by an anomalous type 
of direct positive Van den Bergh reaction, an immediate golden accentuation 
instead of the typical reddish or amber color. In lobar pneumonia, however, 
should this golden reaction be present, it is completely masked by the invari- 
able presence of the reddish direct positive reaction. 

‘‘4. The negro race has not as yet been found to exhibit this phenomenon 
which thus far appears to be associated with icterus only in the white race. 

“5 Teterus ascending with a direct positive Van den Bergh does not exhibit 
the 16.6 phenomenon in its complete form for either the halt at 16.6 is pro- 
longed, as in many fatal cases of lobar pneumonia in the white race, or else 
as 16.6 is passed, no subsequent downward loop in the serum bilirubin is 
manifest (except in lobar pneumonia in the white race). 
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“The icterus of lobar pneumonia in the white race, then, exhibits the same 
characteristics in its changes as are exhibited in the type of icterus known as 
‘hemolytic’ except for the fact that the Van den Bergh reaction is direct 
positive.”’ 

From the data thus assembled a purely hypothetical bilirubin therapy in 
lobar pneumonia is suggested. 

It is obvious that many factors must be taken into consideration and more 
extensive studies undertaken before this possibility can become an actuality. 

It is apparent, for example, that the aim of bilirubin therapy in the white 
race must be to cause the index to pass 16.6 but not to exceed 30; in the negro 
race, on the other hand, or in those of the white race presenting negroid reac- 
tions, an icterus index of 100 must be obtained. 

The object of bilirubin therapy would be an increase or acceleration of 
lytie and autolytic processes but the influence of the presence or absence of 
fluid exudates must also be considered and regarded as of great and definite 
importance. 

As has been commented upon above, there was an apparent definite rela- 
tion between the occurrence of fluid exudate and the mortality which, in their 
presence in the series studied was only 15 per cent. 

According to Elton the fluid mechanism is analogous to drainage and its 
successful operation is largely dependent upon three factors: (1) Unimpeded 
autolysis of pneumococci, (2) phagocytosis and the action of leucocytic enzymes, 
and (3) the bilirubin content of the fluid (dependent on the serum level). 

The studies thus briefly outlined are of great interest and well warrant 
the consideration of clinician and investigator and deserve, as well, extension 
and corroboration. 
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CORRESPONDENCE 


To the Editor: 

In the current number of THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE (18: 
725, April, 1933) Dr. Harry Eagle in his article, ‘‘ Precipitation Tests for Syphilis With 
Spinal Fluid’’ on page 728 makes the following statement: 

‘‘The Wassermann reaction therefore remains the method of choice in the examination 
of spinal fluids. Until some method has been found of increasing the sensitivity of the 
precipitation tests, in fluids, the Wassermann cannot be entirely replaced by precipitation 
tests, no matter how great their technical simplicity, reliability or sensitivity with serum.’’ 

No mention is made in this article of the microscopic slide precipitation test for syphilis 
with spinal fluid which has now been compared with the Wassermann test in three hospitals 
(Lenox Hill Hospital, New York, Post Graduate Hospital, New York, and Mount Sinai Hos- 
pital, Cleveland) in 1631 tests, the results showing the slide tests to be more sensitive and 


no less specific than the routine Wassermanns of the respective hospitals. 
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Furthermore, as stated in the article describing the slide test with spinal fluid the 
desirable sensitivity of the precipitation test with spinal fluid is achieved by the addition 
to the spinal fluid of a proper amount of acetic acid; by the use of a purified antigen emulsion 
of greater sensitivity than that used for serodiagnostic purposes; and by optimal mixture in 
an open slide chamber of proper size. 

B. 8. Kune, M.D., Chief of Laboratory. 

Mount Sinai Hospital, 

Cleveland, Ohio. 


To the Editor: 

Dr. Kline, in the foregoing letter, takes issue with my conclusion that the Wassermann 
test, properly performed, is more sensitive than flocculation tests in spinal fluid, and adduces 
as evidence the fact that in several hospitals, the Kline test has been found to yield more 
sensitive results. I had already seen two of the three papers to which he refers, and do not 
believe they invalidate my thesis in the slightest degree. 

Wassermanns vary enormously from laboratory to laboratory, and the bald statement 
that the ‘‘floceulation test was found to be more sensitive than the Wassermann reaction’’ 
has absolutely no general significance unless that technic is given in detail. The point at 
issue is the relative merit of the flocculation tests in comparison with the optimum Wassermann 
now available, and not in comparison with the Wassermann technic of laboratory A or of 
laboratory B, which may be wholly inadequate. Neither of the papers to which Dr. Kline 
refers adequately describes the Wassermann technic used. The quantity of reagents used 
in proportion to spinal fluid, the duration of ice box incubation, the duration of the secondary 
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incubation, the number of amboceptor units, the method of preparing antigen: we would 
like to know all these facts before deciding as to the validity of the conclusion that the 
Kline or any other flocculation test is more sensitive than ‘‘the’’ spinal fluid Wassermann 
reaction. 

In my own experience, a four-hour ice box Wassermann test with an antigen containing 


0.6-1.2 per cent sterols, using 0.2 ¢.c. of each of the four reagents, and 1.0 ¢.c. of spinal 


fluid, following the ice box incubation with % hour incubation at 37° C., and using a cell 
suspension sensitized with 3 units of amboceptor, is so far superior to the Kahn or Eagle 
flocculation tests as to make the Wassermann mandatory. Until the Kline or any other spinal 
fluid flocculation technic has been compared with a Wassermann of approximately the same 
sensitivity as that described in my paper, and found to yield more sensitive and equally re- 
liable results, the method of choice in examining the spinal fluid remains the Wassermann. 
Certainly, the burden of proof rests upon those who would discard it. 

This entire discussion illustrates the necessity for a competitive serologic conference 
in this country, as the first step toward a much needed standardization of laboratory procedure. 

HARRY EAGLE, M.D. 


Harvard Medical School. 


To the Editor: 

Dr. Eagle states ‘‘that the question at issue is not flocculation test vs. a@ Wasser- 
mann reaction, but flocculation test vs. the best Wassermann available.’’ The letter then 
gives details of a Wassermann test Dr. Eagle considers the best and concludes that since 
the articles referring to the comparison of slide test and Wassermann fail to describe the 
Wassermann technic used, any general conclusions as to the relative sensitivity of the slide 
and Wassermann tests are certainly not justified. 

I should like to say in reference to this reply that it makes no comment concerning 
Dr. Eagle’s failure to note or mention the method ‘‘of increasing the sensitivity of precipita- 
tion tests in fluids,’’ contained in the first article on the Slide Test with Spinal Fluid (see 
reference 1, letter of May twelfth) and described in the previous letter. 

Furthermore, sufficient descriptions of the Wassermann methods employed at the Lenox 
Hill Hospital and Post Graduate Hospital, New York, are given in references 2 and 3, letter of 
May twelfth, to make it clear that the pathologists at the respective hospitals were justified 
in employing them routinely. The Wassermann method used at Mount Sinai Hospital, Cleve- 
land, was the Cleveland method (Am. J. Syph. 9: 765, 1925) which we have found thoroughly 
satisfactory and since we employed the same antigen as used in the slide test we felt that the 
test for test comparison was an even more conclusive one than in the usual study. 

In fairness to these three Wassermann methods and many others, Dr. Eagle should 
quote the results of a comparison of his methods with them before he admits his to be the 
**best available. ’’ 

B. S. Kune, M.D., Chief of Laboratory. 





